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AUTOMATIC-FOCUS 


Completely 
Eliminates- 


@ FOCUSING COIL 
@ FOCUSING CONTROLS 


@ MECHANICAL FOCUSING 
DEVICES 


17" 


| Provides- 


| @ AUTOMATIC FOCUSING 
AT ALL TIMES 


@ FINE OVERALL FOCUS 


| 
| @ REPLACES ALL 17” GLASS 
| RECTANGULARS WHETHER 
| ELECTROSTATIC OR 
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| | wi | h ’ Available soon in other sizes 
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| TRAINED THESE MEN 2. GOOD PAY JOB | 


our next is a good job installing and servicing Radio-Televi- 
sion sets or becoming boss of your own Radi elevision sales 
and service shop or getting a good job in a Broadcast ng Station. 
Today there are over 90,000,000 home and aut adios. 3100 
Broadcasting Stations are on the air. Aviation and Police Radio, 
Micro-Wave Relay, Two-Way Radio are pand: making 
more and ae opportunities for servicir g communication 
hnicians 1 FCC licensed operators 
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opportunities e sik In 1950 over 
pbs Wudesicies ets were a Fe 1954 


yrities estimate 
25,000,000 Television set 


s will be in use. Over 100 Television Sta- 

tions are now operating, with experts predicting 1,000. Now is the 

time to get in line for success and a bright future in America’ 

fast-growing industry. Be a Radio-Television Technician. Ma 
pon for Lesson and Book—FREE. 
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eho Mail Pewee For 2 Books FREE 


rings in local and 
a ALL the Radic 
transformer 
vs need 
Ra 
xing neighbors’ Ra 
a spare time while training 
¢ (AC. DC and RF 
cuits with Electroni 
pu build os part ¢/ my 


ake $5, $10 a week extra 
yors’ Radios in spare time. 
tter. You learn bow to put a 
on the air,” perform procedures de 
» operators, 


Mr. J. E. SMITH, President, Dept. 1GF 
National Radio Institute, Washington 9, D. C. 


= ee ee ee oe ee ee oe oe oe oe or Se ee ae Te 





Incorporating 
SHORT WAVE CRAFT® TELEVISION NEWS® 
RADIO & TELEVISION 
*Trademark regisvered U. 8S. Patent Office 








formerly RADIO-CRAFT 
MEMGER 
AUDIT BUREAU OF CIRCULATIONS 
Hugo Gernshack, Editor-in-Chiaf 
M. Harvey Gernsback, Editorial! Director 
Fred Shunaman, Managing Editor 
Robert F Scott W2PWG., Technica: Editor Angie Pascale, #roduction Manager 
1. Queen, Editorial Ass ate Wm. Lyon McLaugniin, Tech. Iliustration Director 





Lee Robinson, General Manager 
John J. Lamson, Scies Manager 


CONTENTS 
Editorial (Page 21) 


G. Aliquo, Circulation Manager 
Robert Failath, Promotion Manager 


JULY, 





1951 


Bombshe By Hugo Ge 
icnlieniii and Communications (Pages 22-24) 

elecar Speeds Telegr Cover Feature) . . by 
Servicing—Test Instruments it 25- - 


Audio (Pages 39-46) 
Audio Feedback De Part IX 


Part Xill sie OY 


by George Fis 


Electronics (Pages 48-65) 
Radar Tracks St 


ting Stars 


How an Electr Brair 
Construction — 66-69) 
Five-Tube Supe 


Departments 


Works, 


het Fits ket 


14 
70 
72 


74, 

76 
ON THE COVER: Western Union Telecar in typical residential 
area, with pioneer Telecar operator Wallace 
Woodward at the wheel. Note microphone on 
steering column. Recorder cover was removed 
for photography, would normally be in place., 
Kodochrome by Avery Slack 





Soly, 195! RADIO-ELECTRONICS Vol. XXII, No. 10 


Published ~-y 4 by Radcraft Publications, Inc. Publication Office, Erie Ave, F to G Streets, 
Philadelphia 32, 


eg dt EoIToRIAL and Pn th ge OFFICES: 
2-8630 go Gernsback lent; M arvey Gernsba 
SUBSCRIPTIONS Ps D jence to Radio- Electronic Sub: serip dep i r Sts 
eng 32. Pa ey oadway, New York 7, N. ¥. When orderi address 
ter ’ ssi recen rapper. Allow one month for change of a 

SUBSCRIPTION. RATES: In t 8 and Canada U_ 8. possess M and Central Ar 
$3.50 for one year, $6.00 for two years; $8.00 for three i] ther for 
a year, $8.00 for two years; $11.00 for three years 
office * oa ita +) a under the Ac t of March 3 
tions attons ust © he rep ed nission of copyrig 0 
BRANCH ADVERTISING “OFFICES: Chicago: ichigan Ave lephone SUpertor 

1127 Wiishire Bivd., Tel. MA 6 Ralph W Har ker 

GN AGENTS: Distri 


25 West Broadway, New York Telephone 
ack 6 tar 


J at the post 
leraft Publica 


§ Los Angeles: 
arket t Tel 


Melbourne 

International Book & ewe Agency. Athe Ne 
jeatel Universal Book Agency Johannesburg idle East: Steimatzky Middle Ea 
News Centre. Dadar, Bombay 214. K L. Kannappa Mudaliat, Madras 2. Paki 
POSTMASTER: If undelivecable send form 3578 to: Rapio ELecthontics 


; Durban 
€ I a. Broadway 

*aradise Book Stall. Karachi 3. 
25 West Broad iway, New York 7, N. Y¥. 








New 3% Edition 
SPRAGUE 


TV CAPACITOR 
REPLACEMENT MANUAL 


Here—just off press—is the 
new Sprague Manual that tells 
you ina jiffy just what capacitor 
to use on practically any tele- 
vision repiacement job. In- 
cludes complete electrolytic 
capacitor replacement data on 
964 TV receivers—saves you 
time, paves the way to better 


work on practically every job! 


GET YOURS. . . TODAY! 


Ask your Sprague distributor for 
a FREE copy of this new Manual 
M-473. Or, write your name on 
the attached coupon and en- 
close 10¢ to cover handling and 
mailing and we will rush 
your-copy directly 
to youl 


Mail to: 


SPRAGUE PRODUCTS COMPANY 
81 Marshall Street, North Adams, Mass 
Enclosed is 10 cents for your M-473 TV Manual. 


Name 








Street 


City Zone... 





State 
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Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today’s unlimited opportunities. 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


You are needed in the great modern Radio, Television and 
Electronics industry! Trained technicians are in constant 
and growing demand at excellent pay—in Broadcasting, 
Communications, Television, Radar, Research Laboratories, 
Home Radio Service, etc. National Schools Master Shop 
Method Home Study Course, with newly added lessons and 
equipment, can train you in your spare time, right in your 
own home, for these exciting opportunities. Our method 
has been proved by the remarkable success of National 
Schools-trained men all over the world. 


You Learn by Building Equipment with 
Standard Radio Parts We Send You 


Your National Schools Course includes not only basic 
theory, but practical training as well—you learn by doing. 
We send you complete standard equipment of professional 
quality for building various experimental and test units. 
You advance step by step until you are able to build the 
modern superheterodyne receiver shown above, which is 
: yours to keep and enjoy. You per- 
form more than 100 experiments— 
build many types of circuits, signal 
generator, low power radio trans- 
mitter, audio oscillator, and other 
units. The Free Books shown above 
tell you more about it—send for 

them today ! 


NEW PROFESSIONAL MULTITESTER 
INCLUDED 


This versatile testing instrument is 
portable and complete with test 
leads. Simple to operate, accurate 
and dependable. You will be able to 
quickly locate trouble and adjust the 
most delicate circuits. You can use 
the Multitester at home or on service 
calls. It is designed to measure AC 
and DC volts, current resistance and 
decibels. You will be proud to own 
and use this valuable professional 
instrument. 
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Lessons and 
Instruction Material Are Up-to-date, Practical, Interesting 


National Schools Master Shop Method Home Training gives 
you basic and advanced instruction in all phases of Radic 
Television and Electronics. Each lesson is made easy 
understand by numerous illustrations and diagrams. A 
instruction material has been developed and tested in our 
own shops and laboratories, under the supervision of our 
own engineers and instructors. A free sample lesson is 
yours upon request—use the coupon below. 


TELEVISION TRAINING A complete series of up-to- 


the-minute Television lessons is an integral part of your 
course, covering 
all phases of Tele- 
vision repairing 
servicing and con- 
struction. 





Here are just a few of the interest- 
ing facts you learn.with the 
FREE SAMPLE LESSON 
- How radio receivers operate. 
. How the antenna circuit is con- | 
structed. } 
. Converting signal currents into | 
sound. | 
. How the R-F transformer handles 
the signal. 
. How the tuning circuit functions. 
. The Radio “bands.” 


NATIONAL SCHOOLS .....°s 
LOS ANGELES 37, CALIFORNIA EST. 1905 (ay aE i 
MAIL OPPORTUNITY COUPON FOR QUICK ACTION 

' 

t National Schools, Dept. 7-RE 

4 4000 South Figueroa Street 

t bos Angeles 37, California 

' Mail me FREE the book “Your Future in Radio-Tele- 
vision” and the sample lesson of your course. I under- 

, stand no salesman will call on me. 


' NAME 


VETERANS 
HURRY! 
ACT NOW! 
G.1. BILL 
expires July 25 











(Mail in envelope or 
poste on penny postcard.) 


AGE 





' 
, ADDRESS. 





, CITY ZONE__STATE 
' O Check here if veteran of World War II 
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No one else speaks exactly like 


you. Each of us uses different tones 
to say the same words. To study and 
measure how we make speech, 
acoustic scientists of Bell Telephone 
Laboratories built a model of the 
vocal system. 


Electric waves copy those of the 
vocal cords, electric elements sim- 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting, for conti 


ulate the vocal tract, and, by adjust- 
ments, vowels and consonants are 
produced at pitches imitating a 


man’s or woman’s voice. 


tele- 
phone scientists will be able the 


Using this electrical system, 


better to measure the properties of 
people’s voices. Knowing more 


about speech they can find better 


The machine at the left is saying “Ah!” It's 
the new electrical vocal system developed at 
Bell Laboratories. Top sketch shows human 
vocal system also saying “Ah!” The electrical 
model is sketched below it. Energy source at 
bottom of “tract” can emit a buzz sound, like 
vocal cord tone, or the hiss sound of a u iteser-. 


and cheaper ways to transmit it. 


This is another step in the research 
at Bell Telephone Laboratories 
which pioneered the exact knowl- 
edge of speech. Past work in the 
field is important in today’s fine 
telephone service. A still deeper 
understanding of speech is essential 


in planning for tomorrow. 


w 
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economies in telephone service. ease 
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CREI Technical Training Qualifies You for “Tough” Jobs—at Better Pay—in 


TELEVISION & FM SERVICING: 


‘ 


S' rewdriver mechanics could get by in the old days of radio— in line for one of two things: increased ar 
» but no longer. TV's complic ated circuits call for skilled men civilian, either in his own shop or in esse 
capable of using modern test equipment. Anyone in the field tary. service, where technical electror 
if he is to stay in business—needs to know how a TV set works. rewarded with supervisory jobs at extra pa 
why it works. and how te make it work better. Hit-and-miss meth- armed services, you ll be better off with 
ods are not only inefficient; they are unsuccessful and unprofitable. 


That's why more and more service men 
{s one manufacturer's service manager says. “If you are a TV tical home-study course in TV-FM s 
man who can repair a set only by slow and plodding we wrk—watch notch teachers. taught by practical TV 
out. Pretty soon a youngster will come along with training and checked by qualified experts. Kept up-to- 
skill. He'll do a given job in one-quarter the time. He'll be paid tact with manufacturers. dealers. and s« 
twice as much per hour as you get but the customer will still get course equips you with the right “t 


off at half-price agit 
Start your preparation while there 

Opportunities for profitable servicing work are practic ally un- ionths ean be all-important , 
limited. With partial—or complete—mobilization of the electron- few minutes’ time to get 


ics industry a definite possibility, a qualified serviceman will be omplete details 


THE THREE BASIC CREI COURSES: yy Qc 


CAPITOL RADIO ENGINEERING INSTITUTE 


tee Dept. 147C, 16th & Park Rd., N. W. Washington 10, 0. € 


TV, FM & ADVANCED AM SERVICING 
PRACTICAL TELEVISION ENGINEERING 
PRACTICAL RADIO ENGINEERING 
AERONAUTICAL RADIO ENGINEERING 

Interest BROADCAST RADIO ENGINEERING (AM, FM, TY 
RADIO-ELECTRONICS IN INDUSTRY 


* PRACTICAL RADIO ENGINEERING 


Fundamental course in all phases of radio-electronics 


* PRACTICAL TELEVISION ENGINEERING 


Specialized training for professional radiomen 


* TELEVISION AND FM SERVICING 


Streamlined course for men in “top-third’’ of field 
ALSO AVAILABLE IN RESIDENCE SCHOOL COURSES 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


An Accredited Technical Institute Founded in 1927 
Dept. 147C, 16th Street & Park Road, N. W. 
Washington 10, D. C. 

Branch Off 


San Francisco (2) 760 Market St. 
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NAME 
ADDRESS 
SEND FOR CITY _ ZONE STATE 
FREE BOOKLET If residence school in Wash. D. C. is preferred, check here 
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with a long-term user warranty. G.E. pio- 
neered the customer warranty on picture tubes... com- 
mencing with date of retail purchase... safeguarding 
your customers and you, as tube dealer, for six months 
after installation. By this BIG step forward, G.E. re- 
moved any worry that its picture tubes on your shelves 
might run beyond the manufacturer’s warranty period. 
Now you can stock a full line with confidence. And no 
matter when the tubes are installed, your customers 
will get full-term, registered G-E warranties in every case! 





to benefit from full-page tube consumer ad- 
vertising. General Electric made tube history when it 
launched full-page tube advertising in LIFE and the 
POST—a continuing campaign that is reaching regu- 
larly more than 24,000,000 readers from coast to coast. 
AsaG-E dealer, you profit directly from the tremendous 
G-E tube acceptance which this advertising creates. 


in wide range of G-E tube types and sizes 
available. Round tubes and rectangular—glass, metal— 
small, medium, large-screen—General Electric builds 
virtually all types and sizes, giving you the biggest 
picture-tube line. You can service any TV set with assur- 
ance that a G-E tube will meet your needs! Conversions 
to larger screens often are practical—and profitable. 
With G-E tubes, you can give set owners the larger, 
easier-to-view pictures they want. And G-E Aluminized 
Tubes enable you to give them brighter TV pictures! 











in proved tube quality. You can’t beat G-E 
picture-tube performance! Quality features (example: 
all-glass electron-gun beading) typify the care G.E. 
gives to design details that make for superiority. After- 
wards comes precision manufacture by ultra-modern 
equipment in new, well-lighted premises . . . followed 
by final tests which relentlessly reject any tubes with 
faulty screen or other characteristics. G-E picture tubes 
uniformly are good tubes! They give top owner satisfac- 
tion—build profits and prestige for you/ 


GENERAL« ELECTRIC 


181-KA7 
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NOW...GET EVERYTHING YOU 
», NEED TO LEARN AND MASTER 


~ TELEVISION 


~ RADIO-ELECTRONICS 


eel HOME! 


Use REAL commercial-type equip- 
ment to get practical experience 


Your future deserves and needs every advan 
tage you can give it! That's why you owe it 
to yourself to find out about one of the most 
COMPLETE, practical and effective ways now 
available to prepare AT HOME for America’s 


vros  oe forms: ; ~“« ¢ billion dollar opportunity field of TELE 
“= Here's ; the iL gi i VISION-RADIO-ELECTRONICS. See how you 
»@ 3 REAL THING! . ; may get and keep the same type of basi 
; b : training equipment used in one of the na 

—— : tion’s finest training laboratories how 


“SET UP YOUR OWN oop w veo!’ 16 tacit you may get real STARTING HELP toward o 


0 be good job or your own business in Televisior 








HOME LABORATORY ceiver Optional after Radie-Electronics. Mail the coupon today for 


complete facts — including 89 ways to earn 


completing regular money in this thrilling, newer field. 


Oscilloscope training at slight addi- 
R F Sj l tional cost. 
TF olgna D.T.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 
Generator In addition to easy-to-read lessons, you get the use of HOME MOVIES 
i —an outstanding training advantage — plus 16 big shipments of 
Electronic parts. Perform over 300 fascinating experiments for 
practical experience. Build and 
keep real commercial-type test Get BOTH of these 
equipment shown at left. information packed 
MODERN LABORATORIES publications FREE! 
If you prefer, get all your prepara- 
tion in our new Chicago Training 
Laboratories —one of the finest of 
its kind. Ample instructors, modern 
equipment. Write for details! 


MILITARY SERVICE! 
if you're subject to military 
service, the information we 
have for you should prove 
doubly interesting. Mail cou- 
pon y in — oo 


act Now! MAIL COUPON TODAY: 


DeFOREST'’S TRAINING, INC., Dept. RE- 7-H 
2533 N. Ashland Ave., Chicago 14, Il. 


HOME Without obligation, | would like your late News-Bulletin 
showing 89 ways to earn money in Television-Radio-Electronics 


M OVIES .-. and how | may prepare to get started in this thrilling field. 


Nome. 





pee Street. 
De FOREST’S TRAINING, INC. 


CHICAGO 14, ILLINOIS 
A De VRY INSTITUTION 
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“You just cant beat 
a deal 


PHOTO-TRON 


acl 


original equipment with these 20 


Thomas Photo-trons are 


TV set makers and many others... 


ADMIRAL * HOFFMAN + OLYMPIC « MECK © PILOT 
HALLICRAFTERS * WESTINGHOUSE * SCOTT + CALBEST 
STEWART-WARNER © KAY-HALBERT * 


SION * PACKARD BE 


Te 


Tomes ELECTRONICS, Inc. 


PASSAIC, NEW JERSEY 
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GRASSHOPPER is the name of a 
self-contained automatic weather sta- 
tion which transmits weather data by 
radio. The unit is parachuted by air- 
craft onto inaccessible territory. It was 
developed by Percival Lowell and Wil- 
liam Hakkarinen of the National 
Bureau of Standards for the Navy 
Bureau of Ships. 


This Grasshopper sends weather data. 


After the station is parachuted to 
earth controlled explosive charges are 
used to disengage the parachute, raise 
the station (springs released; pulling 
it to an upright operating position; 
see photo), and erect a telescoping an- 
tenna. Weather-responsive devices then 
cause resistance changes which switch 
a radio transmitter on and off at a rate 
translated by a receiving station into 
temperature, pressure, and humidity 
readings. The time of transmission is 
controlled by a clock mechanism. 

The developmental model of the 
weather station has an output of 2 
watts. Operating on a frequency of 
5 megacycles, it performs reliably over 
land at ranges of 100 miles. The dry 
batteries used are good for 15 days of 
intermittent operation. 


TILTING ANTENNAS may be used 
in future u.h.f. television transmitting 
installations if tests by RCA are any 
indication. 

Using RCA-NBC facilities, experi- 
mental station KC2XAK in Bridgeport, 
Conn. (RADIO-ELECTRONICcS, Aug., 1950) 
doubled its television signal strength 
in its program service area by a slight 
tilting of the transmitting antenna. 

The antenna built for the tests was 
erected on one side of the Bridgeport 
transmitting tower. By means of a 
motor-driven arrangement, the antenna 
was rocked back and forth in a vertical 
arc of approximately 12 degrees to 
permit engineers to record the result- 
ing variation in signal strength. Re- 
sults recorded showed that the received 
signal was maximum when the an- 
tenna was tilted 2'4 degrees up or down. 

One drawback anticipated, however, 
is that it is possible that the gain in 
signal strength may increase inter- 
ference with distant stations. 

The experiment will be tried on v.h.f. 
TV channels also to see if similar 
improvement results. 


The Radio Month 


“COMPOSITE COLOR TY," system 
proposed by RCA, Phileo, Du Mont, 
Hazeltine and General Electric, will, ac- 
cording to Dr. W. R. G. Baker of G-E, 
“combine the best elements of the 
furthest advances in existing systems.” 

Particulars of the plan were stated to 
include utilization of the present black- 
and-white standards to transmit bright 
ness or detail, and to add the necessary 
color information on a subcarrier con- 
tained within the video band and trans- 
mitted simultaneously with the “bright- 
ness” signal. No information was given 
as to whether the system had been 
made to work experimentally, but it 
was stated that the committee respon- 
sible for the new development hoped to 
be ready with a set of proposed stand- 
ards by the end of the year. 

CBS officials, just given the go-ahead 
sign by the Supreme Court on 
color TV system, were unimpressed. 
“Third and most brazen attempt by a 
group of officials of black-and-white set 
manufacturers to impede the CBS sys 
tem by concocting still another pape 
proposal,” was the way Columbia de- 
scribed the proposed system. 
WHIRLWIND ONE is the automatic 
computing machine doing research on 
Whirlwind Project now being conducted 
by Du Mont at M.I.T. 

The project was instituted in recog 
nition of the fallibility of human choice 
in analyzing the problem of distribut 
ing available u.h.f. TV channels across 
the nation. The aim is to eliminate 
human errors and guesswork. 
data has already been fed into the ma 
chine with promising results. It 
pected that a complete report on Whirl- 
wind computations and TV _ station 
distribution results will be submitted 
to the FCC during its coming hearings. 


RUSSELL D. VALENTINE, radio pio- 
neer and chief engineer of WQXR, New 
York City, died at the age of 51, after 
a long illness. He had been with the 
station since 1929, when it was called 
W2XR. In 1934 it became the world’s 
first high-fidelity broadcast station. 

Mr. Valentine’s radio career began in 
1914, with his amateur station 2GX, 
whose call was known throughout the 
world. 
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ANOTHER MAJOR STEP in its self- 
initiated functional reorganization was 
announced by the Federal Communica- 
tions Commission in providing for the 
establishment of a Broadcast Bureau 
to start operations June 4, 1951. 

The new bureau will have an Office 

of the Chief and five divisions as fol- 
lows: Aural Facilities, Television Fa- 
cilities, Renewal and Transfer, Hear- 
ing, and Rules and Standards. The 
effect will be that a single bureau will 
be responsible to the Commission for 
discharging legal, accounting, and 
engineering functions in connection 
with all broadcast services. 
DEBATES on the floor of VUongress 
may be televised in the future if Rep. 
Jacob K. Javits, R., N. Y., has his way. 
He is circulating a petition among his 
colleagues to this effect. The opposi- 
tion, to date, is stiff. 
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EDW. H. GUILFORD 
Vice President 


| can train you te pass your FCC 
Lieense Exams in a minimum of 
time if you've had any practical 
radio experience — amateur. Army, 
Navy, radio servicing, or other. My 
time-proved plan can help put you, 
too, on the road to success. 


Let me send you FREE 
the entire story 


Just fill out the coupon ana mail it. 
1 will send you, free of charge. a 
copy of ‘‘How to Pass FCC License 
Exams," plus a samole FCC-type 
Exam, and the amazing new book- 
let, ‘‘Money-Making FCC License 
information."’ 


Exam 


Get Your FCC Ticket in a Minimum of Time 


WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


If you have had any practical experience—Ama- 
teur, Army, Navy, radio repair, or experimenting. 


LLS HO Employers make 
JOB OFFERS Like These 
to Our Graduates Every Month 


Telegram, August 9, (950, from Chief Engineer, Broadcast Station, 

Have job opening for one transmitter operator to start immediately, 

once. 

1950, from Dir. Radio Div. State Highway Patrol: ‘‘We have two 
4 


Letter, August 12, 
o Communication Division. Starting pay $200; sel after six 


vacancies in our 
months’ satisfactory service. Will you recommend graduates of your school? 


These are just a few examples of the job offers that come to our office 
periodically. Some licensed radioman filled each of these jobs . it 
might have been you! 


HERE'S PROOF FCC LICENSES ARE OFTEN SE- 
CURED IN A FEW HOURS OF STUDY WITH OUR 
COACHING AT HOME IN SPARE TIME 


Lessons 
6 


Pennsylvania; 
contact me at 


Name and Address License 
orthy 2nd Phone 
Wilshire St., Bakersfield, Calif. 
_ . ist Phone 
Francis X. Foere ist Phone 
38 Beucler Pl, 
S Set. Ben H v 
317 North Roosevelt, Lebanon, Il. 
Albert Sehoel 
110 West tith St., Eseondido, Calif. 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-31, 4900 Euclid Bidg., Cleveland 3, Ohio 
(Approved for Veteran Training Under G.!. Bill) 


"erginfaid, N. J. 
is ist Phone 


2nd Phone 





dio Operator 


Tells where to apply and take FCC examinations 
location of examining offices, scope of knowledge re 
Quired, approved way to prepare for FCC examina 
tions, positive method of checking your knowledge 
before taking the examination. 


Commercigy Radio 


Operato, 


LICENSE 


wformatio n 


TELLS HOW— 


Our Amazingly Effective 
JOB-FINDING SERVICE 
Helps CIRE Students Get Better Jobs 


Here are a few recent examples of Job-Finding results: 


GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS 
“Your ‘Chief Engineer's Bulletin’ is a grand way of obtaining employment f 
yg who have obtained their ist elass license. Since my name has been on 
ist | have received calls or letters from five stations in the southern states, and 
oo employed as Transmitting Engineer at WMMT.’ 
Elmer Powell 
GETS CIVIL SERVICE JoB 
“| have obtained a position at Wright-Patterson Air Force Base, Dayton. Ohio $ 
Junior Electronic Equipment Repairman. The Employment Applicatidn you prepared 
for me had a lot to de with 7. Leer this desirable position 
les E. Loomis, 4516 Genessee Ave 
GETS JOB WITH CAA 
*“t have had half a dozen or so offers since | mailed some 
fifty of the two hundred employment applications your sehool 
forwarded me. | accepted a position with the Civil Aer 
nautics Administration as Maintenance Technician Thank 
you very much for the fine cooperation and help your orgar 
zation has given me in finding @ job in the radio field 
Date E. Young, 122 Robbins St., Owosso, Mich 
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Your FCC Ticket is always recognized in all 
radio fields as proof of your technical ability 
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CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 
Desk RE-31—4900 Euclid Bidg 
Cleveland 3, Ohio 
(Address to Desk No. to avoid delay) 
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Watch 
MERIT 


for TV in’5l 


Merit is meeting the rapidly rising 
demand for TV replacements with a 
TV line as complete as current and 
advance information will permit 


TRY MERIT FIRST FOR 
TV CONVERSION OR 
REPLACEMENT! 


HVO6 — Universal Ferrite 
FLYBACK 


core permits wid 


est coverage 


MDF70 AY) 


Ferrite yoke for tubes up to I? 


high efficiency 


MWC-I— Width linearity con- 
trol with AGC winding (Auto- 
matic Gain Control). 
i ain Control) Focus 
colts 


/ 


Write today for: 


‘) MERIT TV REPL GUIDE AND CATALOG 
Dec 


of all 


1950 issue. Up-to-date listing 


replacements 


] MERIT 1951 CATALOG No. 5111 
Show specs. on complete line of TV 
Radio, Amateur and Industrial 


Transformers 


IT's LISTING 
Re ER Od yo s Photofacts 
n 





TAPE-MARKED 
TO HELP YOU! 
Handy tape mork- 
ing on every Merit 
Transformer shows 
oagnong hook- 

p dota for quick 
ccterense ORIGI- 
NATED BY MERIT. 


MERIT 


RANSFORMER CORP. 


4443 NORTH CLARK ST., CHICAGO 40, ILL. 


| the 


The Radio Month 





HERMAN T. KOHLHAAS, a 
official of International Telephone 
Telegraph Company, died in an 
April 


forme} 
and 
auto- 
mobile accident 

For 42 years Mr. Kohlhaas 
ciated with I.T.T. and its 
companies, 


Was asso- 
predecessor 
serving 4 

cal Commu 


cation, ompany’s 
from 1925 to 1945 

named vice- 
resigned in 


technical 
when he 
president. 


magazine, 
was 


He 


ant 
1947. 


assist 


He was a fellow of 
Institute of Electrical 
a senior member of 


Radio Engineers. 


the American 
Engineers, and 


the Institute of 





CONSTRUCTION WORK was com- 
pleted recently on the last of 107 
relay stations along the 
new coast-to-coast Y 
Building from and 
from San Francisco, truction 
crews met northwest of Denver. 

The final link ss some 
of the nation’s 
including the 
Sierra Nevadas, 

The new 
than 100 


radio 
P11 %e 
ell System's 
lunications 


route. west Omaha 
east 


cons 


runs Zigzag 


acro 
rugged terrain, 
Mi: juntains, the 
tal Range. 
provide more 
“through” telephone circuits 
| between Chicago and San Francisco. 
|The route will be ready for long-dis- 
| tance service by late August. It is hoped 
|that before the year’s end the micro- 
| wave system will be equipped also to 
| handle coast-to-coast television. 


COLOR TELEVISION received 
impetus from the May 28 
|Court Decision upholding 
|proval of the CBS color 
leaves Columbia free 
lecial as well as 
| programs. 


|}COLORED SOLDER is 
|}supplied by H. J. Enthoven 
of England. One of the difficulties in 
| mass-produced assembly of electronic 
| components is to insure that all wiring 
joints have been soldered. It is common 
practice to coat each joint with a col- 

ored lacquer on inspection 
By incorporating a colored flux in 
the solder it is possible to indicate the 
finished joint automatically, as the flux 
|runs to the edges of the joint re- 
mains as a permanent inc The 
coloring matter not the 
|electrical or mechanical of 
solder. Four 
—end— 


most 
Rocky 
and the 
system 


Coas 
will 


new 

Supreme 
FCC's ap- 
system. This 
commer- 
imental 


to carry 


expe! color 


now being 
& Sons 


and 
licator. 
affect 
properties 
are 


does 


colors 


PHOTOFACT BOOKS 


Photofact Television Course. Covers TV 
ation ond practice. 216 pages; profusely 
x11". Order TV-1 coeese 


Television Antennas. New 2nd edition. D 
TV antenna types, tells how to select, inst 5 
Saves time; helps you earn more. 200 poge 


Order TAG-1 


Accurate 


n hundred 


Television Tube Location Guide. 
show position and function of all tubes 
sets, helps 


200 pages 


you diagnose trouble without rem 
pocket-size. Order TGL-1. 
1949-1950 Record Changer Manual. 
44 models made in 1949 

and wire and tape recorders. O 

onaly of equipment 


bound. Order CM-3. 


1948-1949 Changer Manvel. \ 2 
7, P CM-2 


1947-1948 Changer Manvol. Vol. 1. Cover 
war models up to 1948. Order CM-1 


Recording & Reproduction of Sound. A come 
thoritotive treatment of all phases of recording o 


cation. 6 x 9”. Order RR-1... 


_— War Audio Amplifiers. Vo!. 2. Ac 
104 well-known audio amplifiers and 
valli mode in 1949-50. 368 pages, 8'2 


AA-2 


Post-War Audio Amplifiers. Vol. |. Covers 
fiers and FM tuners made through 1948. 35 
AA.1 


Auto Radio Manual. Complete service dota 
100 post-war auto radio models. Covers 


Order AR-1... 


over 2 


350 pages, 8a « 11” 


c i i R 


of 50 


Manual. Complete 
popular communications models. 246 pages 


11". Order CR-1 2 - Only 





Radio Recei Tube Pi Guide. Accurat 
groms show where to replace each tube in 55 
models, covering 1938-1947 receivers. 192 po ges, pock 
size. Order TP-1 $ 





Dial Cord Stringing Guide. Vol. 2. Covers receivers m 
from 1947 through 1949. Shows you the one right woy t 
— a diol cord in thousands of models. Pocket 

c 


Dial Cord Guide. Vol. | 
through 1946. Order DC-1. 


Radio-TV Industry Red Book 2nd Edition 
on replacement parts for 22 sets pocatted 738 
including voluable TV information. Covers all major r 
ments. Over 600 pages 


Covers sets pracy sced 


Complete dot 


Making Money in TV Servicing 
proved methods of operating o ¢ 
TV service business. Wr 
Ecklund, B. E. E., 
National Service Depart 
DuMont Laboratories, Inc. Co 
financing, work control, purchasing 


——F 
Y 


tten by £ 


former m 


charges, advertising—plu 
this practical guide to success 
130 pages. Order MM-! 





supplied. 
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Order from your Parts Jobber or write direct to 
HOWARD W SAMS & CO., INC., 2201 E. 46th St., indianapoli s 5, Indiana 


HOWARD W. SAMS & CO., INC. 


RADIO-ELECTRONICS 


for 








superiority of performance 
; | 
aia unchallenged 


THE ANCHOR Suclertantle 
Single-Stage Booster—for low signal area 
in or near cities. Assures consistently 


good reception up 


to 75 miles 


THE ANCHOR Granger 


Two-Stage Booster—recommended for dist 
rurol areas. Assures consistently 
good reception for over 


100 miles. 


Despite critical material shortages, Anchor 

offering the same high quality standards 
hailed by the TV set industry, itself, but it is still 
making as many boosters as a year ago. To 
meet the current unprecedented demand, however, 
Anchor would have to expand, which is naturally not 
possible now! Therefore they have had to institute 
a very strict allocating system. No preference on deliveries 


to anyone has been or ever will be practiced. 


When a booster is needed to complete a perfect installation, Anchor’s 


outstanding performance under all conditions has made it the first choice of 


those who buy and sell. So always buy the best—first! 


ANCHOR ENGINEERING ALWAYS A YEAR AHEAD! 


ANCHOR RADIO CORP. 








2215 SOUTH ST. LOUIS AVENUE ° CHICAGO 23, ILLINOIS 





Radio Business 


HERE’ EXACTLY WHERE ASTATIC’S | Merchendising ond promotion — 
NEW “CAC” CARTRIDGES —i#'8).8: Ya2etere ance or 
CAN BE INSTALLED ne ee tay tebe our 


” sets. It contair 
ast troub.s 


diagrams for each of the 856 diff 
tube types listed are also 
handbook is 35¢ and availabl 


and Ken-Rad distributors 





ASTATIC “CAC” MODELS RCA Tube Department, Harm 
AND THE CARTRIDGES THEY REPLACE ar sae 
and Inventory Guide” for service 

Ar Ar py nicians. It is a 16-page bool 

is A( J CAC-AG-J CAC-78-J © form designed as a year-round mi: 
REPLACES* REPLACES REPLACES control covering more than 400 
— . = oe — ing tubes and kinescopes. The chart | 
vides a simplified record-keeping 











od which permits balanced 





with a minimum of bookkee} 


tube and parts distributor 
od ee ee oe ee 


CHANGERS AND |S STANDARD Sylvania Electric announced at 
pocket TV tube selector wl 


| FOR COLUMBIA 102 AND 103 more than 100 TV picture 
PLAYERS 











SPECIAL MODELS FOR PLUG-IN 
HEADS. Models CAC-W.-J (I-mil nee- 
die) and CAC-78W-J (3-mil needle) 
are furnished with special terminals 
and fittings for quick, easy installation 


m record changer ‘tone arms. with LIST PRICE—All Models 


plug-in heads 
Sapphire Stylus . $ 7.50 
Diamond Stylus . 31.00 


ORPORATION 


CONNEAUT, OHIO 
It indexes them as to shape, 


tion, and other characteristics. The 
(Continued on page 18) 


RADIO-ELECTRONICS for 


CANADIAN ASTATIC LT NTAMO 


Astatic Crystal Devices manufactured under Brush Development Co. patents 
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ven Oooortuaity 


to prepare for better pay jobs in 


for men in 
radio-electronics 


laleuision Servicing 


No vocational field offers more opportuni- 
ties for ‘“‘career’’ jobs and good pay than 
television—America’s fastest growing 
industry. The demand for TRAINED and 
EXPERIENCED TV SERVICEMEN is growing. 
There is a big shortage of such men now 
and will be for several years to come. 


PLENTY OF GOOD JOBS OPEN TODAY 


Radio-Television jobbers, dealers and serv- 
ice companies offer lifelong opportunities 
with excellent salaries for qualified service 
technicians. Manufacturers of television re- 
ceivers are looking for men with good serv- 
ice training as inspectors, testers and trouble- 
shooters. Many experienced servicemen go 
into business for themselves. Others hold 
their regular jobs and earn extra money 
servicing TV receivers in their spare time. 

Radio-electronics manufacturers busy 
with defense equipment contracts offer ex- 
cellent job opportunities for men with a 
television technician background. Service- 
men called into military service are further 
reducing the supply of skilled TV service- 
men available for civilian activities. Think 
what television servicing offers you in terms 
of a lifetime career and financial security. 


: 


LOWER RATES FOR GROUPS! Employers 
in the radio-electronics industry who 
desire to enroll six or more of their 
employees for this course, may do so 
at lower rates for the group. A special 
group application form is available for 
employers desiring to take advantage 
of this offer. 


~*~ 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA| _ 
350 WEST FOURTH STREET, NEW YORKI4,N.Y. 
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RCA INSTITUTES Home Study Course 
in TELEVISION SERVICING— 


A Service to the Industry 


Because of the critical shortage of TRAINED 
and EXPERIENCED TV SERVICEMEN, RCA In- 
stitutes is offering this highly specialized and 
practical home study course as a service to 
the working members of the radio-televi- 
sion-electronics industry. Its object is to 
train more good servicemen and to help 
make good servicemen better. 

Never before has this course been avail- 
able to anyone outside of RCA. It is now 
offered to you, through RCA Institutes, one 
of America’s oldest and most respected tech- 
nical training schools. The course covers 
most major makes and types of TV receivers. 
Available exclusively to men in the radio- 
television-electronics field. Not offered to 
the general public, or under G.I. Bill. 

The cost is low ... only $9 a unit for 10 
units or $90 total, on an easy pay-as-you- 
learn plan. At successful completion of the 
course you earn an RCA Institutes certificate 
that can lead straight to a better job at 
higher pay. 


YOU STUDY AT HOME 


In your spare time, you learn pre-tested 
“How-to-do-it techniques with ‘‘How-it- 
works’ information in easy-to-study lessons 
The course is based on the experience of the 
RCA Service Company in servicing thousands 
of home television receivers 


YOU KEEP WORKING ON YOUR JOB 


Because you work in the radio-television 
electronics industry, your job provides the 
laboratory work of the course. There are no 
kits, parts or equipment to buy. Self- 
employed independent radio and television 
servicemen are eligible for enrollment 


SEND FOR FREE BOOKLET. Find our complete details 


of the RCA INSTITUTES Home Study 


Course in TELE- 


VISION SERVICING. Don’t pass up this opportunity to 
prepare yourself for a money-making career in the television 
industry. Illustrated booklet explains all the features of the 
course. Mail coupon in an envelope or paste on a penny 


postcard—NOW 


MAIL COUPON NOW! 


RCA INSTITUTES, INC. 
Home Study Department, RE-751 


350 West Fourth Street, New York 14, N.Y. 


Without obligation on my part, please send me copy of booklet “RCA 


salesman will call.) 


Name 





(Please Print) 


Address. 
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State. 
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This is to cortily that 


Franks Radiok Television Service 
fas mel the rguirmenl, of RINTHEON fr 
BONDED on 2 eee 


s 
3 
; 
, 
’ 
® 
a: 
4 
3 
dn 
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It's a bond of integrity —a bond of ability —a bond of confidence | 
between customer and service dealer. It’s a bond resulting from 
Raytheon’s desire to improve relationships between customers and 
service dealers. It’s a bond of great value — yet it’s yours at no cost 
if you can qualify. It’s a bond that’s Raytheon’s investment in your 
future. 

For more than five years the Raytheon Bond, which cash protects 
service dealers’ 90-day guarantee on TV and Radio Repairs, has 
helped radio and television shops throughout the country to increase 
volume, build customer good will and has shielded them against 


attacks on their integrity. It can do the same for you! 


Better ask your Raytheon Tube Distributor if you 


can qualify for this outstanding business asset. 


RIGHT...FOR SOUND AND SIGHT 


RAYTHEON MANUFACTURING COMPANY 


RADIO-ELECTRONICS for 
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Put yourself in the 1.C.S. 


PRESIDENT of a leading 


airline. 


CHAIRMAN of an impor- INVENTOR of a well-known 


tant national defense board. U.S. Army rifle. 


DESIGNER of a far 


aircrail engine 


\s 


cal shortage of skilled labor. trained men are 
becoming leaders overnight. Hundreds of L.C.S 
students are reporting promotions and pay in- 


CHEMICAL DIRECTOR 
of nationally known 
research laboratory. 


ENGINEER in charge of 
a famous company’s 
engineering laboratory. 


GENERAL MANAGER 
of one of America’s largest 
chemical companies. 


| = these men who have made their mark! 

Men who by dint of ambition, intelligence and 
sound, practical I.C.S. training now enjoy posi- 
tions of leadership in business and industry. 
The sooner you start. the better your chances 

of making the grade. Right now, with the criti- 


creases. earning greater security for themselves 
and their families. How 
mailing the coupon today? 


* Names and positi 


about marking and 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 2877-H. SCRANTON 9, PENNA. 


Without cost or obligation, please send me full particulars about the course before which I have marked X: 


Business and © Highway Engineering 


Lumber Dealer 


Air Conditioning and Internal Combustion Ship Fitting 


Academic Courses 


}] Account’g () Advertis’g 
Bookkeeping () Bus. Law 
Business Administration 
Business Correspondence 
Cert. Pub. Acct. 
Commercial (] Com’! Art 
Cost Accounting 
Federal Tax 
First Year College 
Foremanship () French 
Good English 
High School 
Higher Mathematics 
Illustration 
Industrial Supervision 
Motor Traffic 
Postal Civil Service 
Retailing 
Retail Bus. Mgmt. 
Salesmanship 
Secretarial 
Sign Lettering 
Spanish [) Stenography 
Traffic Management 
Typing 


Name vimanas 
Present 
Age Position 
Length of Service 
in World Wor Il 





Plumbing Courses 

] Air Conditioning 
Heating Plumbing 
Refrigeration 

] Steam Fitting 


() Reading Structural 
Blueprints 

] Sanitary Engineering 

© Structural Drafting 

() Structural Engineering 


Chemical Courses ©) Surveying and Mapping 


0 Chemical Engineering Communications 


Chemistry, Analytical 
Chemistry, Industrial 


oO Chemistry, Mfg. Iron 


and Steel 
Petroleum Refining 


O Plastics 
© Pulp and Paper Making 


Civil Engineering, Archi- 
tectural and Mining 
Courses 


O Architectural Drafting 
0 Architecture 
) Building Estimating 


Civil Engineering 
Coal Mining 


} Contracting and Building 


—____Home Address _ 


Courses 


} Electronics 


Prac. FM and Television 


0) Practical Telephony 


Radio, General 


] Radio Operating 


Radio Servicing 


) Telegraph Engineering 


Electrical Courses 
Electrical Drafting 


} Electrical Engineering 
5 


Electric Light and Power 


O Lighting Technician 
] Power House Electric 
) Practical Electrician 


Ship Electrician 


Engines Courses 


} Auto Technician 


Aviation 


] Diesel-Electric 
} Diesel Engines 
) Gas Engines 


Mechanical Courses 


} Aeronautical Eng’r’s, Jr. 


Aircraft Drafting 


] Flight Engineer 


Forging Foundry Work 


] Heat Treatment of Metals 


Industrial Engineering 


} Industrial Instrumentation 


Industrial Metallurgy 


} Machine Shop 


Machine Shop Inspection 
Mechanical Drafting 


] Mechanical Engineering 


Mold-Loft Work 
Patternmaking— 
Wood, Metal 


} Reading Shop Blueprints 


Sheet-Metal Drafting 
Sheet-Metal Worker 


} Ship Drafting 





Employed by _ ini 
Enrotiment under G.1. Bill aporoved for World War 11 Veterans Special tuition rates to members of the Armed Forces. 
Canaaian residents send coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada 


i sicntereenininiacespageas 
Working 
Hours A.M. to P.M. 


Tool Designing 
Toolmaking 


Welding—Gas & Electric 


Railroad Courses 


Locomotive Ma 
ailroad Sect'n Fore 
Steam-Diesel Loco. Eng 
Stationary Engineering 

Courses 

Boilermaking 
Combustion Engineering 
Engine Running 


) Marine Engineering 
] Power Plant Engr 
_] Steam Engineering 


Textile Courses 


} Cotton Manufacturing 


Loom Fixing 
Rayon Weaving 
Textile Designing 
Woolen Manufact 


— State 
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Radio Business 
guides are supplied f 


Clarostat Mfg. Co., 


signed members of 


nical statf to attend : 


Radio Technicians 
Demonstrations of t 


ict 

lician i 

Clarostat’s “TV 

Manual,” and other literat 


New plants and expansions 


General Electric ann 

triple the facilities « ts |} 
Laboratory at Electro: P 
cuse, N. Y. The move 

ties for research and 
electronic military eq 
Westinghouse Electric < 

to build an electronic tubs 
ing plant on a 70-acre 
N. Y. The factory will 
tronic tubes for the arn 


AVAILABLE IN ALL 
THESE SIZES: 


2%" Sq., 4” Sq., 4”x 6” 


for essential industries 


Business briefs 


Elip., 5” Round, The RTM \ anno inced 
receiving-tube sales reached 


J F.C, S27" ip. high of 44,413,146 in Mare! 
6° P.C., 6° Auto, 6"x 9 the first quarter of 1951 was 11 
Auto, 7" Auto, 8” P.C., 243, of which 22% were repl: 
10” Round, 12” Round ... The RTMA also report 
of the 1,822,793 TV picture tul 
the first quarter of 1951 wer 
ular. 94 were 16 inches or 
RCA Victor Division received 
From one of America’s leading manu- tificate of Co-operation fron 
. iF nomic Co-operation Administrat 
facturers of quality speakers for origi- den aidieaite’ damekcheinies hams 
nal equipment comes the announce- - 7 peoples of Marshall Plan countrie 
ment of the new Permoflux line of = ... Utah Radio Products Co., Inc 


Champion” permanent magnetic formed in Huntington, Ind., a 
owned subsidiary of Newp 
Corp. The company will ma 
‘Champion” speakers are equipped ramet and allied . 
‘ ; : echenkel 1s president, i 
with unique universal mounting ees ; ’ 
secretary and treasurer, F 
brackets and tapped yokes for ease of general sales manager, and 


speakers. 


installation in any position. Mounting sales manager of the Jobb 

holes and transformer mountings are dustrial Division 

standard RTMA. Voice coil impedance b. ’ RADIO & TELEVISION SET PRODUCTION 

3-2 ohm on all “Champion” speakers. fe —p——$————3 4% 

(Except 12R-8 which is 8 ohms.) Model 46A ; TV MANUFACTURERS’ INVENTORIES 

$5.50 — ee 0-195 

For greater profits . . . quick delivery F 
. top quality, order your Permoflux 

Champion” speakers from your dis- 


tributor today. e 


Inquire about Permoflux's Com- 
plete Royal Blue Line 6” to 12” 
Speakers and send for the new 
attractively illustrated catalog 
“Permoflux Royal Lines No.J202.” 








a 
SOUND IN DESIGN 


PERMOFLUX CORPORATION 


4912 W. GRAND AVE., CHICAGO 39, U.S.A. © 263 S. VENDUGO RD., GLENDALE 5, CALIF. 


"1980 iglaiis 
Canadian Licensee Campbell Mfg. Company, Toronto, Canada | eels 
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introduces 
a = Oo 
Servicing 
ry 


Power 
Consumption 


MODEL 660 


LOAD-CHEK for the first time makes it possible for every 
technician to utilize what is perhaps the simplest and 
quickest of all service methods—Servicing by Power 
Consumption Measurements. 

Power consumption measurement has long been proved 
by auto-radio servicemen as a rapid method of local- 
izing troubles in auto radios. But Triplett’s new 
LOAD-CHERK is the first Wattmeter to be produced at 
moderate cost, and with the proper ranges, to bring 
this short-cut method within the reach of every radio 
and TY service man. 


Basis of the LOAD-CHEK method is the tag or label 
on every radio and TV chassis which shows the normal 
power consumption. The following examples are only two 
of many time-saving uses of this new instrument. 

LOCATING A SHORT— The chassis tag may show a 
normal consumption of 225 Watts. Simply plug the power 
cord of the chassis into LOAD-CHEK (there are no loose 
ends to connect or be in the way). Note the reading — 
which should be possibly 350 Watts. By removing the 


hich side of 
the tube the short is on. With a soldering iron and 


rectifier tube you can determine at once 


long-nosed pliers you can check through the chassis, 
locate and correct the trouble without having to lay 
down tools or to check with lead wires! 


REPLACING BURNED OUT RESISTORS— With: the chassis 
to be repaired plugged into a LOAD-CHERK MODEL 660, 
note the wattage reading with the burned out resistor 
Should the 
increase in watts be greater than that of the resistor 
rating being installed, it indicates that a 
has caused the trouble which has not been cleared. 


LOAD-CHEK is made-to-order for the bus, 


and can help stop costly “*come back” 


circuit open. Now replace the resistor 


extra load 


service man 
repair jobs. It's 
And at its 
moderate cost LOAD-CHEK can be standard equipment 
on every service bench. By all means, inspect this ver- 
satile instrument at your distributor and place your 
order, for under present conditions we must fill all 
orders on a basis of **First Come, First Served.’ 


a profit-maker because it’s a Time-Saver 


FOR THE MAN WHO TAKES PRIDE IN HIS WORK 


Triplett 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON, OHIO. US A 


SEE MODEL 660 LOAD-CHEK AT YOUR DISTRIBUTOR’S 
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EICO Kits 
and INSTRUMENTS 


Mew 555K MuLTiMereR 
KIT $29.95 Wired $34.95 


320K SIG. GEN. KIT $19.95 
Wired $29.95 


Mew 322% sig. Gen. 
KIT $23.95 wired $34.95 
 —, 


TELEVISION p Propucnna quatiry 


- 


Tele-King Production Test Foreman James Adler and 
Harry R. Ashley, President of EICO, inspecting the use 
of the EICO Model 425 Oscilloscope and Model 221 
Vacuum Tube Voltmeter at one of the importont constant 
duty alignment positions on the Tele-King television pro 
duction line, New York City 


For Laboratory Precision at Lowest Cost— 
the Leaders look to EICQ! 


N. work in electronics is tougher on test equipment than the manufacture 
of quality television sets. Every week, every day, set production 1s pushed to 
ever greater volume, accelerated to ever faster pace—with no interruptions 
tolerated. Yet tests must be held to highest precision, costs must be kept to 
absolute minimum. 


Mew 221K VIVM KIT $25.95 


Wired $49.95 


At the many vital testing positions along the production line of the great 
Tele-King Corporation—day after day, hour after hour—EICO instruments 
stand guard. From engineer to production chief to line tester, the men at 
Tele-King know that for speed, precision and utmost dependability, at 
maximum economy, they can always count on EICO instruments. 


From coast to coast, in one famous TV factory after another, EICO 
instruments again and again prove their superiority. The top-flight TV set 
makers have discovered—just as over 70,000 servicemen have learned—that 
for the industry's greatest instrument values, at the industry's lowest costs— 
it’s EICO! 


Before you buy any higher-priced equipment, be sure you look at the 
EICO line! Each EICO product is jam-packed with unbelievable value. j 
YOU be the judge—compare EICO at your local jobber today—and SAVE! 
Write NOW for free newest Catalog 7-C. Mew 425K 5” SCOPE KIT $44.95 
Wired $79.95 


FOLLOW THE LEADERS...INSIST ON EICO! 


ELECTRONIC INSTRUMENT CO. inc. 
276 NEWPORT, STREET, eng ceiye, 12, NEW. wont 








~ * " New 
re, 526K MULTIMETER KIT 

= = $13.90 Wired $16.90 
= Mew Vi71k x. 


- Mew 625K 
DECADE BOX KIT Mew 315K DEUKE SIG. GO. ta est 95 145K SIG. TRACER KIT $19.95 
$19.95 Wired KIT $39.95 Wired $59.95 Wired $28.95 
$24.95 Pi a Wis Conn, Beno etd br et hi AANA te ine to. 
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Editorial 


SERVICE BOMBSHELL 


. «+ Is radio servicing threatened by new competition? 


N OUR June issue, page 12, we reported briefly that 
Western Union was sponsoring a new subsidiary, West- 
ern Union Services, Inc., which will soon embark in 
servicing various manufacturers’ television receivers 
throughout the country. 

Immediately after Western Union made this announce- 
ment late in April, a fierce storm broke over the entire 
servicing industry, individual service contractors and 
service technicians’ associations denouncing Western 
Union and Allen B. Du Mont Laboratories, Inc., the first 
manufacturer to make a contract with Western Union. 

In many localities in the United States the announce- 
ment acted like a bombshell. Many of the industry's spokes- 
men felt that with such a powerful competitor in the busi- 
ness, the radio and television servicing industry was 
threatened with complete annihilation. The parts indust 
was no less disturbed. Its spokesmen felt that with such a 
powerful new competitor in the field, jobber and dealer 
parts people might be put out of business because the new 
competitor was powerful enough to buy directly from the 
parts manufacturers, eliminating the wholesaler, jobber, 
and distributor. 

RADIO-ELECTRONICS magazine, which for over 20 years 
has sponsored and in many cases represented the service 
technician, can readily understand the disturbance that a 
new and powerful competitor could create. 

We accordingly thought it apropos to get all the facts 
in hand before taking sides in the controversy. 

After digesting reams of pros and cons we decided to 
submit a questionnaire to Western Union, which we did 
late in May. Here are the questions: 

1. How soon will We on Service 
2. In what cities or section i 
Union Services intend to have 
U.S.? 4. If experience shows 
expected that the service may be expanded to cover 
nation as a whole? 5. Will the Western Union Service 


servicing work, or will they also have res where television s 
; : 


ets, and parts are sold? 6. Will Western Union § vices make 

icing calls, or will they also receive at their stores sets for repairs 

t customers? 7. How many people does the Western Union Services 
empl« at present? & ave you determined a price ale to customers? 
If so, how do you charge (hour rate, or how)? 


Western Union promptly answered, not question by 
question, but in a general letter signed by their vice 
president, S. M. Barr. Here is the reply: 


H. Gernsback, Editor, 
Radio-Electronics, 
New York, N. Y 


Replying to your letter of May 18 concerning Western Union Services 
ne., there is little further we can add at this time as to our future plans 
beyond what you already have printed on page 12 of your June issue. 
Western Union Services Inc. is now in operation in its pilot service 
center in East Orange, New Jersey, where it offers installation and 
maintenance service on contract or call which, for the present, is limited 
to Du Mont telesets. The price scale is uniform with present Du Mont 
charges as indicated in your June issue. Repair service will be done 
either at the patron's home or in the service center as required either 
by the patron or the amount of repair needed. The Company has no in- 
tention of engaging in the sale of television sets, radio sets or parts, 
and plans to confine itself strictly to servicing activity, providing such 
parts as are needed in making repairs. 

The approach to this problem is that of a long range activity on a 


* See also “With the Technician” Section, page 86, this issue. 
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By HUGO GERNSBACK 


national scale, but it is too early at this date to foreca 
timing of expanded operations. I Crust this gives you the 
with respect to this new service. 
Western Union Servi 
Signed, S. M. Bart 


If Western Union Services, Inc 
the points raised, the reason probab 
ave not yet sufficiently jelled for the 
know their exact future plans. 

It should be readi 
agement of Western Union Service 
television minded, having h no 
the field. The management is chiefly 


t 
if 


understood tl 


ion people. That means the W 


isiness, which they cannot do overnig 


Most of them admit 
ndustry’s own fault that outs 
ired into their field. Since the early 
independent or employed, | 
together and form a nati 
could become recog 
the various factions fo 
ly. When well-meaning organizers ti 
national association the movement alway 
This was also true of the writer’s f 
“The Official Radio Servicemen’s As 
by this magazine for several years 
It proved impossible to make the vari 
cohere and this was the case also 
other attempts made in the past. 
Western Union's so-called threat may 
a blessing in disguise. We do not at all f 
servicing industry will be hurt. On the 
believe that the new competition will bi 
factions together as nothing before eve: 
be a powerful incentive to clean hous 
irresponsible radio technicians—who ni 
ind give the entire business a black ey 
a live and vigorous national servic 
RADIO-ELECTRONICS does not beli 
will put the servicing industry out 
have hard sledding then 
while local service organizi 
do the work better and ¢} 
body. 
BUT THE LOCAL ORGANIZATIONS MUST FI 
ZAN HOUSE AND BY CONCERTED ACTI« 
E TO THE PUBL THAT THEY DES} 
ONFIDENCE., 
Perhaps we can do no better than quote Mr. M 
veteran Upper Darby, Pa., servicing retailer and p) 
of the National Appliance and Radio Dealers Associat 
“The new Western Union subsidiary isn't likely to be as tough a com- 
petitor as the fly-by-night operators and screw-driver mechanics. It will 
be a legitimate operation, with a big overhead. The company wil! prob 
ably hire qualified help and won't he able to cut prices dangerously low 
as do some of the contractors now in business.” 





VEER 


ar 


4 
: 
4 
| 


Broadcasting and Communications 





rhe Telecar system as it might be applied to a city of moderate size. The three unattended stations serve nine Telecars. 


Speeds Telegrams 


telegraph messenger is facsimile-equipped 


‘Teleear 


The modern 


HE observer is occasionally struck 
by anachronisms in the march of 
scientific progress—vestiges of the 
pre-machine age which survive in 
this era of electronics and nucleonics. 
One of these is the messenger-boy sys- 
tem of delivering telegrams on foot, by 
bicycle, or occasionally in a car. High- 
speed mechanized networks are in use 
today through which telegrams flash 
from origin to destination without man- 
ual retransmission at any point en- 
route. There are facsimile systems 
capable of transmitting thousands of 
words per minute; radio links to re- 
mote parts of the world; carrier sys- 
tems, and many other’ techniques. 
These have so speeded up telegraph 
service since the time of Morse that 
the inventor would hardly believe the 
present system possible. 
In spite of these advances the de- 
livery system—up to a short time ago 
was strongly reminiscent of the days 
of Morse. Since 1925, printing telegraph 
machines in large business houses, and, 
more recently, several thousand small 
facsimile (Desk-Fax) machines _in- 
stalled right on the business-man’s 
desk, have pretty well solved the prob- 
lem for large and medium-sized busi- 
nesses. But for the small business and 
in residential areas, pick-up and de- 
livery of telegrams—even by auto and 
motor bike—is still the weak spot in 
the telegraph service. 
A method of eliminating this weak 
spot in our communications system has 
now been worked out. Already in Bal- 


By FRED SHUNAMAN 


timore telegrams are being handed to 
recipients sometimes within a minute 
of the time they reach the city tele- 
graph office. As the remaining “bugs” 
are ironed out of the system it will no 
doubt be extended to other parts of 
the country. 


The Telecar 

The device that will take home tele- 
gram delivery out of the 19th century 
is the Telecar, a station wagon equipped 
with a facsimile telegraph receiver and 
chauffered by a uniformed WU tele- 
graph messenger. Depending on point 
of view, it is either a radio-and-fac- 
simile-equipped Western Union mes- 
senger or a roving branch telegraph 
station. 

Telecars are now cruising the streets 
of Baltimore. With the exception of 
messages for the downtown business 
section, most telegrams received in that 
city are delivered by them. A telegram 
destined for a section of the city is 
routed to one of the Telecars in that 
territory and is received by its fac- 
simile equipment without the driver’s 
aid. It will even be received if the 
driver is temporarily absent from the 
car. 

As soon as the telegram is finished 
and the Western Union messenger- 
driver, already cruising in his assigned 
area, sees the address on it, he drives 
immediately to that point and delivers 
it. He waits for an answer which he 
can radio back to the central office by 
phone. The cars are equipped with 


radiophone transmitters and receiver 

The car radiophone can also lx 
for receiving instructions from 
telegraph central office, except for th 
time when a telegram is actually being 
received. 

To the radioman the idea seems a 
good one, sound, reasonably straight- 
forward and simple. Thus thought also 
the engineers of Western Union. Bu 
the usual “bugs” were discovered dur- 
ing “reduction to practice,” and the 
present system is the result of several 
years’ experimental work. 


How it operates 


All the messages are sent from the 
central telegraph office in the heart of 
Baltimore. Messages destined for the 
business district immediately surround- 
ing the station are handled direct by 
printer, facsimile, or messenger. Those 
for the Telecars are transmitted by 
wire to one of four unattended trans- 
mitting and receiving stations which 
are placed in a quadrangle round the 
outskirts of the city. They operate in 
the 30-50 me range. 

The actual facsimile transmitting 
equipment is standard or modified Tele- 
fax apparatus, familiar in many busi- 
ness offices. The messages, as received 
on printers at the main office from all 
parts of the nation, are put on vertical 
cylinders which revolve in front of a 
phototube. The output of the tube, mod- 
ulated by the message, is amplified and 
inverted. 
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The reason for inversion is that 
since the light paper of the telegraph 
blank produces more current in the 
phototube than the dark letters, the 
message is originally a negative. Bet- 
ter results in transmission and recep- 
tion are obtained by making it a posi- 
tive—with the black letters producing 
the stronger signals and the light 
background remaining at a low level. 
A further advantage is that the re- 
ceived telegram is a positive instead 
of a white-on-black negative that would 
look unfamiliar to the average recip- 
lent. 

The amplified signal is routed by 
wire to one of the four unattended sta- 
tions, each of which has one to three 
Telecars allotted to it. The station is 
normally in a_ receiving condition, 
awaiting any messages from the Tele- 
cars. The “preamble” of the telegram 
contains signals which turn on the 
transmitter and switch the antenna 
from the receiver to it. An audio call- 
ing tone is then transmitted for two 
seconds to select the desired car. After 
the 2-second tone, a 2-second pause 
gives the car’s relay equipment time to 
turn on the recorder. Pulses are sent 
to synchronize the Telecar with the 
transmitter, and the message is re- 
corded. 

As soon as the message is concluded, 
the car recording equipment is shut 
down automatically and the receiving 
equipment reverts to its stand-by con- 
dition. The unattended station is also 
automatically switched from transmit 
to receive, ready to pick up any query 
or message from the car. 


The mobile equipment 

Each Telecar is fitted up with a 
modified RCA CMV-2A _ transmitter- 
receiver. Its transmitter section sup- 
plies 30 watts of phase-modulated sig- 
nal to transmit replies, service mes- 
sages and inquiries to the unattended 
stations. Its receiver has an output of 
1 watt. 

The receiver is mounted near the 
rear of the car. The equipment directly 
ahead of it in a cabinet located behind 
the driver includes a power pack, a 
standard frequency generator, a record- 
ing amplifier, and a relay bank and 
selector. (See page 23 for schematic). 
The recorder sits beside the driver. 


The recording unit 


The recorder is a modified Western 
Union 808 unit. The telegram is 
“printed” in black on a yellow (Tele- 
deltos) paper with a silvery, conductive 
back. The paper is fed into the record- 
ing position from a roll. When in posi- 
tion to record, its edges rest around 
two circular flanges which form it into 
a cylinder, down the center of which 
the stylus assembly travels while the 
rotating stylus inscribes its message. 
Dark marks are made on the paper 
whenever an impulse from the record- 
ing amplifier supplies a pulse of voltage 
to it. 

The carriage assembly is made to 
travel by a threaded lead screw, against 
which a threaded “half-nut” is brought 


into engagement by a relay-actuated 
solenoid when the carriage is to start 
in motion. Other relays provide that 
the stylus start in exact synchronism 
with the beam of light scanning the 
telegram at the transmitter. Still other 
equipment is provided to eject and cut 
off the telegram when complete, and 
even to warn the operator when the 
roll of telegraph blanks is running low 
(low tape switch). 

The most important equipment is 
that which selects the designated Tele- 
car for a given message, puts its re- 
cording equipment into action, and syn- 
chronizes it with the transmitter. This 
is the relay bank and selector unit. 

Less dramatic, but equally necessary 
are the other sections of the apparatus 
already mentioned. Radio men will find 
the recording reasonably 
standard unit. Its most interesting fea- 
ture is the frequency doubler. Doubling 
the frequency of the Telefax signals 
provides more definition at the recorder 
while avoiding the difficulties that 
would be encountered with wideband 
circuits in the radio transmitting and 
receiving apparatus. The signal to 
noise ratio is also improved. 

Following the frequency doubler is a 
Western Union filter designed to trap 
out all but the desired Telefax signals, 
and a_ balanced-to-ground push-pull 
amplifier, with its output connected 
directly to the receiving stylus. 


amplifier a 


One of the Telecar fleet in Baltimore. 


The power pack consists of two dyna- 
motors which supply power to the re- 
cording amplifier and the standard 
frequency generator, and a vibrapack 
which supplies a.c. for the motor driv- 
ing the carriage assembly. All the 
equipment, including the recorder, is 
powered from a single 6-volt battery 
which is charged from a high-current 
alternator-rectifier arrangement. The 
primary source of power is, of course, 
the car’s engine. 

The motor which rotates the stylus 
is driven by a special standard-fre- 
quency generator, which is a 60-cycle 
multivibrator controlled by a 240-cycle 
tuning fork. The output, furnished at 
exactly 60 cycles by a pair of 6V6’s, 
keeps the recorder stylus in synchron- 
ism with the scanning beam on the 
cylinder of the transmitting equipment. 
The latter is also powered from a stan- 
dard frequency generator. All that is 
necessary is to assure that the beam 
and stylus start in unison. 


Selector and relay bank 

The recorder is started and syn- 
chronized by signals from the receiver 
which branch off to the selector just 
before the frequency doubler. These 
leads carry not only the 1-, 2-, or 3,000- 


eycle tones which select the desired 
car but also the pulses that bring the 
recorder into step with the transmitter 
and start it at exactly the right instant. 

The selector is a resonant circuit 
made up of a Western Union 1001-A 
coil and any one of three capacitor 
combinations which tune it to any of 
three frequencies. They are selected 
with a switch which also connects the 
resonant circuit to the following ampli- 
fier through a coupling capacitor of 
suitable size for the frequency. 

At the beginning of each message, a 
2-second tone of one of the 
quencies is transmitted. It is picked up 
by the car receivers and , 
tor tuned to it—is amplified thri 
the two halves of the 6J6. Relay 
the plate circuit of the 6J6’s 
triode then charging an 
capacitor through its contacts 2 and 3. 
When the 2-second signal 
tact 2 drops back against contact 1 and 
the capacitor discharges, closing relay 


PRI. 


three fre- 


on the 
closes, 8-uf 


stops, con 


The relays click 


Thus begins a series of events which 
lasts another two seconds and prepares 
the equipment to start 
telegram. Relay PRI, through its 
ious contacts, turns on the tube fila- 
ments in the recording amplifier and 
supplies plate voltage to them. It also 
starts the vibrapack through its 3R 
and 4R contacts and at the same 
actuates the phase magnet solenoid. 

As the vibrapack starts to supply 
power, relay AC pulls up. Its contacts 
1L and 2L supply current to the half- 
nut solenoid in the recorder, causing 
the half-nut to engage the lead screw. 
The carriage starts to move. C 
1R and 2R supply voltage to the stan- 
dard frequency generator which 
ates the stylus motor. The stylus motor 
rotates only till the stop on its shaft 
contacts the dog brought up against it 
by the phase magnet, and there waits 
for the phasing pulse that will release 
it. 

Two seconds after the end of the tone 
signal, short phasing pulses are sent. 
Relay LR follows them and : 
charges and discharges the 8-uf 
pacitor. Meanwhile the carriage is m 
ing forward. When it has gone 
enough to release the phase lock s I 
and thus clear the short placed across 
relay PH’s coil by contacts 1R and 2R 
of relay PRI, the discharge from the 
capacitor closes the contacts of PH. 
This releases the phase magnet and 
causes the recorder stylus to start in 
step with the revolving cylinder at the 
transmitter. 

Recording then starts, and continues 
till the carriage reaches the 
message switch and opens its contacts. 
This starts a series of actions involv- 
ing relays PRI, PH, and R, which 
cause the completed telegram to feed 
out and be cut off by the knife. The 
equipment then returns to the standby 
state, ready to receive another tele- 
gram. 


recording the 
var- 


time 


ontacts 


oper- 


end-ot- 


—end— 
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Filament and plate are both 
fed by tivo flashlight cells 


By JOHN A. DEWAR 


] 


small signal 


HIS 


iseful o1 


generator is 
and in loca- 
not avail- 


outside calls 


tions where a.c. power 1s 
able. It is unusual in that it uses a 
high-frequency buzzer as a vibra- 
for the plate supply, 
weight, and bulk of a 
Since the total plate and 
filament consumption is only about 200 
wo 1's-volt flashlight cells last a 

ng time and their cost 


thus eliminat- 


ng the cost, 


B-battery 


replacement 
small 
output 
found necessary 
radiates sufficient 


attenuator or coupling 
since the genera- 


energy to put a 


Note that the power supply is shielded. 
JULY. 1981 


{ signal into the receiver. Radiation 
also directional, and excellent attenu- 
ation can be accomplished by varying 
the angle and distance between gener- 
ator and receiver. The control, in fact, 
is better than most potentiometers pro- 
vide. The directional characteristic 
makes for simplicity and 
nation of externa) leads. 
Li is the primary of a_ standard 
antenna coil; L2, the 
lary, is phased so that the tube will 
oscillate. L3 is a coil from a 
transformer which was placed on the 
form with the antenna coil. The genera- 
tor is designed to cover two bands, and 
L1 provides the feedback for both. Cl 
and C2 are sections of a small 2-gang 
condenser. One section is used to tune 
L2 for the broadcast band (540 to 
1600 ke). The other section is connected 
across L3 so that both sections are in 
parallel to cover the if. range from 
150 to 600 ke. 


the elimi- 


broadcast sec- 


160-ke i.f. 


A midget output transformer is used 
to step up the a.c. for the plate supply 
and provides 100% modulation at the 
buzzer’s audio frequency. C3 acts as a 
buffer capacitor and is necessary to cut 
down high-order harmonic peak volt- 
ages. It is advisable to shield the power 
supply from the r.f. section to eliminate 


spurious radiation. 


To keep power consumption low the 
buzzer should have a coil resistance of 
20 ohms or more. The common connec- 
tion between the coil and 
nected (in 


reed is con- 
most types) to the buzzer 
casing, and it is necessary to insulate 
it from ground and make one side of 
the voice-coil connection to the shell. 
Mount so that the adjusting screw is 
accessible and can be set for best 
operation. 

The generator case was made from 
thin, soft aluminum which can be bent 
without cracking, and the parts 
mounted directly on it. The dial con- 


nerator may 

ian to decide 

t di 
alignment 
VOM 


and feeding a consti 


attaching a 
vocket generator. 
S Important t¢ 
of this unit 
rk done. Thi 
allow it to warm 
ing 


stations 


against a |} 


frequen 


Materials for signal generator 

t—replacement broadcast C 

450-to-460-kc i. f. transformer 
SOLé-to-voice « 

copacitor, 365 wuf 

copccitor, 25 wuf 

volts 


transformer 


i—resistor 
toggle 
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oscillator circuit is used 
—end— 
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BC-453 as Service Aid 


HE BC-453 receiver, long popular 
among radio amateurs for highly 
selective reception, also makes a 
handy instrument around the ra- 
dio service shop. This little command 
set tunes from 190 to 550 ke, covering 
the most common intermediate frequen- 
of superheterodyne receivers. It 
works as a kind of low-frequency meter 
and makes i.f. checking very easy. 

It is good policy anyway to make a 
quick check of the operating frequen- 
cies of every receiver that comes in for 
servicing. Hardly any receiver escapes 
some tuning or adjusting, and funda- 
mental misadjustments thus can be 
spotted instantly. 

To make the check, connect a lead 
from the BC-453 antenna post to the 
grid or diode plate of the second detec- 
tor of the set under test. Then tune the 
BC-453 until you hear the signal and 
note the frequency on the dial. You can 
interpolate the dial readings closely 
enough for all practical purposes be- 
cause these units are very stable at such 
low frequencies. The BC-453 may be 
checked against known radio-range sta- 
tions for calibration. The interpolated 
if. should check with the receiver 
manufacturer’s specifications. 

If the receiver is defective, the BC- 
153 unit is useful as a signal tracer. 
Clip the same lead from the antenna 
post on the plate of the last i.f. ampli- 
fier, then the grid, and in this way work 
toward the antenna end of the set until 
the signal can be picked up in the 
BC-453. In this way, you can locate 
failure in a particular circuit with 
ease. Of course, the BC-453 must be 
tuned to the intermediate frequency of 
the set under test and the receiver 
stages must be at least roughly aligned. 
Secondly, the testing can go back only 
to the mixer or converter stage, where 
the if. first appears. 

This surplus receiver is much more 
useful for aligning. With the signal 
generator feeding r.f. to the broadcast 
receiver at the high-frequency end of 
the band, connect the BC-453 to the grid 
or diode plate of the second detector to 
serve as an aural indicator. With the 
BC-453 set at the correct if. you can be 
sure the i.f. stages of the receiver will 
be tuned to the correct frequency. 

A beat frequency of 456 ke (or what- 
ever the if. may be) can be produced 
by beating the local oscillator either 
higher or lower than the incoming r.f. 
signal. For example, at 1500 ke, either 
1956 ke or 1044 ke will produce an i.f. 
of 456 ke. This may cause a good deal 
of trouble in aligning a receiver. 


cies 


*Technical Staff, WERE, Cleveland, Ohio. 


By JOSEPH ZELLE* 


In most superheterodynes, the local 
oscillator (first detector) tunes at a 
frequency higher than the incoming r.f. 
signal (at 1500 ke in the case above). 
Therefore, screw the oscillator padder 
tight. Then with the test setup in opera- 
tion, unscrew the padder screw slowly 
until the i.f. signal is heard in the 
BC-453. This will be produced by the 
low-frequency side of the oscillator (or 
1044 ke of the above example). Un- 
screw the padder still farther now, 
until the signal again appears in the 
BC-453. This is the result of the 
higher oscillator frequency (or 1956 
ke of the example). You may be able 
to find only one signal, which ordi- 
narily will be the correct setting for the 
oscillator. 

The correct frequency for the oscil- 
lator is important for tracking. In fact, 
if various stations do not appear at 
their proper places on the receiver dial, 
either the i.f. or the oscillator frequency 
is wrong. With the correct i.f. use the 
frequency for the oscillator which gives 
better tracking. In some superhetero- 
dynes only one correct beat frequency 
can be tuned with the oscillator. In that 
case tune the oscillator to produce the 
required i.f. After the i.f. and oscillator 
frequency have been determined and 
tuned, trimming and padding can be 
done with the assurance that the 
receiver will track correctly over the 
full broadcast band. 

A signal generator is not even neces- 
sary for this tuning process. First con- 
nect the BC-453 to the second detector 
as before, and set its dial to the required 
intermediate frequency. Next, tune the 
receiver to be serviced to the frequency 
of a known local broadcast station 
(preferably around 1,000 kc). Then 
tune the oscillator until the particular 
broadcast station is brought in on the 
BC-453. Should the receiver under test 
be so badly out of tune, that the station 
cannot be heard (assuming the receiver 
is not defective) move the lead from the 
BC-453 up a stage or two toward the 
mixer, and again try tuning the oscil- 
lator to the correct frequency. Then 
move the clip back, stage by stage, to- 
ward the second detector and tune the 
stages each time for maximum response. 
With the various stages now tuned so 
that sufficient signal is available in the 
final if. stage, the whole set can be 
aligned as described before. Trim and 
pad at the high and low ends of the dial, 
using local radio stations as r.f. signal 
sources. 

When making the final tuning adjust- 
ments, remove the BC-453 coupling lead, 
since it loads and detunes the circuit to 
which it is connected. Final alignment 


can be made with the serviced 
own audio system. 

This handy service gadget i 
able in cost on the surplus market 
requires 24 volts for the filamen 
250 volts for the B-supply. By 
ing all the tube filaments in 
12 volts will supply them. In some cas 
where complete power and 6.3 
ment supply is available, it 
better to replace the tubes wit! 
alent 6.3-volt types. Some changes 
bias circuits wil! be necessary 
latter case. 

Besides serving as an i.f. che 
BC-453 receiver offers 360 k: 
stations, mostly radio rang 
weather, on frequencies bel 
broadcast band. 

—end— 


POLYMETER IMPROVEMENT 


134 
improve its 


The radio man who owns a type 
Sylvania Polymeter can 
performance quite a bit by adding a 
shielded d.c. test probe and jack. The 
shielded probe is a useful device for 
making dynamic tests in which critical 
d.c. voltage measurements must be 
made without detuning the receiver 
under test. 


25MICA , 47K PROBE CASE 
yor NY I 
Lt 


rs 
U] 44AAA 
1-0 
TO TRACER 





1N34 3 > 0002s 











GND 





To make the addition, mount a 
midget open-circuit phone jack on the 
Polymeter panel. There is plenty of 
room above either the AC VOLTS jack or 
RF VOLTS jack. Wire the high terminal 
of the jack directly to the MA-DC VOLTS 
jack inside the instrument. Use ordi- 
nary unshielded hookup wire. This con- 
nection will not interfere in any way 
with operation of the MA-DC VOLTS pin 
jack, which still can be used for milli- 
ampere measurements and for d.c. 
measurements when shielding is not 
required. 

Ordinary microphone cable may be 
used for the shielded test lead. Inside 
the shielded test prod, connect a 1- 
megohm, %-watt carbon resistor as 
close as possible to the probe tip. Con- 
nect the other pigtail of the resistor 
to the center conductor of the shielded 
cable. Terminate the far end of the 
cable with a standard phone plug. 
Connect the center conductor of the 
cable to the ball of the plug, and the 
cable shield braid to the plug sleeve. 
The figure shows the circuit inside the 
test prod.— Rufus P. Turner 
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After two hours—Let’s try a new ap- 
proach. Get a different slant on it. 


iz! 
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Six hours have passed swiftly. Cause 
of fading still not tracked to its lair! 
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ade out. 
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as 
. Maybe 


VERY radio repair technician 

knows that often more time is 

spent repairing a set than can 
be charged to the customer. But here 
is the tragic tale of the inexperienced 
repairman who made the fatal mis- 
take of telling his customer that a 
50-cent capacitor was the cause of 
the trouble. Our hero has the frus- 
trated he'll 


feeling—but of course 


know better next time. 


At last! A bypass capacitor that tests 
O.K. but which works only occasionally. 


The customer is burned up too. “You got 
some nerve charging five bucks for that.” 


Our hero is slightly singed also. There 
must be a better word than frustration. 








UTIONS 


By EDWARD J. LOCKE 


OW long can the television broa 
caster, and service technic 
continue “business as usual” 

the present tube shortage cor 
tinues? If the situation grows wot 
x” even remains in its present state 
he answer may well be found in the 
ndustry’s ability or ingenuity to 
titute older or more available tubs 
types for those now at a premium. 
rhe tubes listed here are types fo 

n practically all present-day TV 
eivers. Some of the types listed 
eplacements will operate perfect 


a 


vhile others may result in decrease 
gain, loss of picture definition, and othe 
deficiencies, and in some cases may re 
juire circult realignment or cir« 
hanges. However, it is much bette 
eturn your customer’s receiver in at 
ast an operating condition than 

ave him with a “white elephant,” ever 
you have to go to considerable ler 

a 38 


Above all, make sure that any 


utions or changes are explained 
hat your customer will know what 
pect in the way of performance. And, 
or the benefit of other technicians who 
ay service the set later, or for ‘yo 
vn information on future calls, past 
ote or circuit diagram in the back of 


set, explaining the changes made. 


Adapters vs. socket changes 

It is probably better to make all ter 
porary substitutions by using an adapter, 
rather than changing the socket o1 
wiring circuit connections. In some cases 
lack of space will rule out the adapte 
Here the only alternative—unless the 
orrect tube replacement can be obtain 
within a reasonably short time—is 
replace the socket if a different type i 
equired, or to change the socket con 
nections to accommodate the new tube 
Suitable adapters can easily be made 
ip by wiring the desired type of soc 
into the top of a discarded tube ba 
Terminal connections are pulled thro 
and soldered as indicated in the ac 
panying socket diagrams or by 
sulting a tube manual. 


py” 
% 





Tube substitutions 
1X2-A (High-voltage rectifier). Re- 
placement with a 1B3-GT will improve 
results in many cases (maximum and 
average peak plate currents of by 1B3- 
GT are, respectively, 17 ma and 2 ma as 
compared to 10 ma and 1 ma for the 
X2-A). An adapter to change from 9- 
pin miniature to standard octal socket 
is required (Fig. 1 to Fig. 2). 


5AZ4 (Low-voltage rectifier). Electrical 
equivalent of 5Y3-GT. Replace socket or 
use adapter. 


5U4-G (Low-voltage rectifier). Directly 
interchangeable with 5T4. A 5Z3 can be 
used with the proper adapter (4-pin to 
octal); rewire connections from Fig. 3 
to Fig. 4. A 5R4-GY may be directly 
substituted if available. A 5X4-G may 
be used with an adapter (the socket can 
be rewired to accommodate either the 
5U4-G or 5X4-G by tying pin 4 to pin 3, 
pin 6 to pin 5, and pin 7 to pin 2). Do 
not use a 5V4-G, 5W4, 5Y3-GT, or 
5AZ4 to replace a 5U4-G. Socket con- 
nections are the same, but these types 
do not have sufficient current ratings. 
Early tube failure will result. 


5V4-G (Low-voltage rectifier). Directly 
interchangeable with 5Z4-GT, and 5Y: 
GT in circuits where maximum alain 
of replacement are not exceeded. An 
adapter can be used with types 5Y4-G, 
or 80. 


6AC7 (Sync stripper, 2nd video ampli- 
fier, or reactance tube). Directly re- 
placeble with 6SH7. A 6SJ7 can be used 
as a direct replacement on an 
gency basis in most syne stripper 
2nd video circuits. Operation 
may not be satisfactory in horizontal 
a-f-c circuits (horizontal discriminator 
transformer can usually be adjusted to 
work satisfactorily). It may be 
sary to insert a 700-ohm resistor in 
series with original resistor for correct 
cathode bias. Althouch the gain will be 
reduced by substituting the 6SJ7, 
operation in strong-signal areas should 
be satisfactory. (Fig. 6). 


6AGS5 (Video i.f., sound i-f.). Directly 
replaceable with 6BC5. Check effect of 
interlectrode capacitance differences on 
alignment. especially in video i.f. chain. 
The 6AG5, 6AK5, and 6BC5 
suppressor and cathode tied to- 
gether internally and then connected to 
pins 2 and 7 (Fig. 9). The 6AU6 and 
6BA6 have cathode brought out to pin 
7 and suppressor to pin 2 (Fig. 8). Just 
to be different the 6CB6 has cathode to 
pin 2 and suppressor to pin 7 (Fig. 7). 
If the circuit in which these 
to be used has cathode and suppressor 
directly grounded, no trouble occurs and 
all of them can be used with no socket 
wiring change. But if cathode bias is 
used, look out. It may or may not be 
necessary to change socket connections 
to pins 2 and 7, depending on which 
tube is replacing which (and sometimes 
on the set manufacturer’s schematics; 
make sure the connections on the socket 
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emer- 
and 
may or 


neces- 


Caution: 
have 


tubes are 
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are the same as those on the 
A circuit check must be 
substitution. 


diagram). 


made before 


6AGS5 (Reactance tube). Try a 6BC5 or 
6BA6. (See Caution Above) Readjust 
discriminator transformer if necessary. 


6AH6 (2nd video amplifier). Replace 
with a 6AC7 or 6SH7, using an adapter 
or changing socket connections as shown 
from Fig. 5 to Fig, ¢ 

6AKS5 (Video or sound i-f., r.f.). In 
most circuits a 6AG5, 6AU6, 6BC5, or 
6CB6 can be directly substituted. (See 
6AG5 Caution.) Interelectrode and mu- 
tual conductance differences may re- 
quire some minor circuit readjustments. 
See Fig. 9. 


6AK6 (Horizontal oscillator). Change 
socket or use adapter to accommodate a 
7B5, or 6K6-GT. A change in value of 
the series-hold resistor may be 
sary. 


neces- 


6AK6 (Power-pentode amplifier). Re- 
place with 6G6G and adapter if space 
permits 


6AQ5 (Beam-power amplifier). Al- 
though its characteristics are somewhat 
different, a 6AR5 may be used if avail- 
abie, provided pin 7 of the 6AQ5 socket 
is tied to pin 1. A single 6AQ5 may be 
replaced with a 6AS5 if minimum Class 
A ratings are being used for the GAQ5, 
An adapter or circuit changes from Fig. 
10 to Fig. 12 will be required. 


6AQ5 (Horizontal oscillator). Directly 
replaceable with 6AR5. No 
changes necessary unless the original 
circuit uses pin 7 as one of the control 
grid terminals. In this case, it will be 
necessary to tie pin 7 to pin 1 on the 
6AQ5 socket to maintain circuit con- 
tinuity. Series-hold resistor may require 
changing to keep range coverage. Fig.10. 


socket 


Use a 
(Check 


Some 


6AQ5 (2nd video amplifier). 
6AR5 as direct replacement. 
bias voltages for proper values.) 
peaking adjustments may be required in 
critical circuits. Fig. 10. 


6AQ6 (Discriminator, Ist audio). Di- 
rectly interchangeable with 6AT6. A 
6AQ7-GT may be used if socket changes 
are made from Fig. 13 to Fig. 14. A 
6SQ7-GT may be used with adapter if 
space permits, 


6AQ7-GT (Discriminator, Ist audio). 
May be replaced with 6T8, 6S8 or 
6AW7 in cases where the circuit per- 
mits. Check each case with the tube 
manual and set schematic and use 
adapter or rewire socket as required. 


6ARS5 (Video amplifier). Replacement 
with a 6AQ5 is not recommended but 
may work satisfactorily in strong-signal 
areas, Peaking readjustment may be 
required. Fig. 11. 


6AS5 (Beam-power amplifier, horizon- 


tal oscillato 
or 6AR’ by adapte 
socket. The base connecti 


below in Figs. 


aceable 


and 


6AT6 ( Discriminato: 
rectly replaceabk 
6AQ7-GT has the 
and may be used if 
replaced and 
changed from fk 

two cathodes of 

and 6) 
above types are I 
6SQ7-GT and adapt 


should } 


GAUGE (Vide: 
replaced directly 
6AG5, or 6AK5 


» 6CBE will 


This will mal 
The 6BC5 ha 

the 6CB6, but 
ment over the 





(X2-A 1B3-GT 5U4-G 


8 @@ 


1146,9) 1250 
g-< Fig.3 
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6C B6, cbse, 
6BHE6 


wean (e846 6AG5, Seas 
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m or 
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one 


314112 
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6BG6-G 


eg 
2173 


« Fig.l6 ig] 
6SC7 6W4-GT 6X5, 6X5-6 


€.96 


Fig.19 Fig.20 Fig2 














Socket connections of most tubes listed 





may be used as direct replacements in 
sound i.f. and in r.f. stages. In video i-f. 
stages it is recommended that all 
6AU6’s be replaced simultaneously with 
6BA6’s in order to maintain the same 
degree of interelectrode changes in each 
stage. Slight realignment may be neces- 
sary. 

When replacing the 6AG5 or 6BC5 
with a 6CB6, 6AU6, or 6BA6 it may be 
necessary to change the value of the 
original cathode resistor to obtain the 
proper cathode voltage (approximately 
1.5 volts). 

Some receivers using 6AG5’s, 6BC5’s, 
or 6AU6’s take the plate voltage from a 
300-volt point. When 6CB6’s are used, 
it may be necessary to reduce this volt- 
age by inserting a 
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6CB6 (Video if., sound i.f.). May be 
replaced with 6BC5, 6BA6, 6A U6, 6AG5, 
or 6AK5 in most cases (see Caution on 
6AG5) (Fig. 7). 


6K6-GT (Audio output, 2nd video out- 
put). A 6V6-GT or 6F6-GT can be used 
as direct substitute in most cases. Au- 
dio output will be increased from 4.5 
watts to 5.5 watts with the 6V6-GT. It 
may be necessary to change the bias for 
distortion-free operation at all volume 
levels. 


6S8-GT (Discriminator, 1st audio). 
(Used in older Where 
only two of the three diodes are used, 
try a 6Q7, 6R7, 6SQ7, or 6SR7. Socket 


some models). 


6W4-GT (Half-wave rectifier; dam- 
per). No direct replacement. The 6X5 
may work in emergencies if both plates 
are paralleled and socket connections 
changed from Fig. 20 to Fig. 21, or an 
adapter is made up. Paralleling the 6X5 
plates will allow a peak plate « 
of approximately 410 ma as compared 
to 600 ma for the 6W4. Heater c nt 
are different—1.2 amp for the 6W4 and 
0.6 for the 6X5, 


Irrent 


6Y6-G (Audio outp 
6U6-GT, 6W6-GT, 
changes required. 

7B5 (Sync separat audio outp 


Change socket and rewire for 6K6 
or 6V6-GT, or 


t). Replace w 


6L6. No 





series-dropping  resis- 
tor or moving the 
plate-supply lead to a 
200-volt point. 


6AUS6 (Limiter, 
a.g.c.). The above sub- 
stitutions may or may 
not work in these cir- 
cuits without modifica- 
tions or changes in 
parts values. Try 
substitutes in various 
receivers to note the 
effects (Fig. 8). 


6AV6 (ist audio, bias 
clamp). Directly 
replaceable with 6AQ6 
or 6AT6 (Fig. 13) with 





Our thanks to RCA Tube Division for the photos 


These substitutions have been made with sets having parallel-connected 
heaters in mind. Heater currents may differ considerably, but that should 
make little difference unless a set is running dangerously near its maximum 
transformer capacity, or unless several heavy-current filament tubes are 
inserted in the same set. 

Where filaments are connected in series, it is important to check the socket 
heater current of any tube to be substituted. If a lower-current tube is 6V6-GT 
available, it can be shunted by a resistor. If the tube draws a higher cur- use ; 
rent, substitution is less likely to be practical, although in extreme cases a 
resistor shunting all the other heaters may be used. 

In general, when the tube available for substitution has not the same 
current and voltage rating as the one to be replaced, the substitution 
becomes a special job and must be checked carefully against the con- 
ditions of the giver case. Use your tube manual! 

Many other combinations or tube substitutions may be possible. Experi- 
ments with various tubes in different circuits in the course of servicing will 
show just how far substitutions may be carried. Remember, in closing, 
always fo note any tube or part replacement on the chassis inside the 
cabinet for future reference. 


graphs of tubes tor 


adapter with the 


tubs 


ICS (Vertical or hori- 
zontal sweep). Change 
and rewire for 
or 6K6-GT, or 


lapter. 


7F8 


horiz 


(Vertical 
ntal 

fier). Try a 7F7, 6SL7- 
GT, or 6SN7-GT An 
adapter or socket 1 


placement will be 


and 


syne am} 


essary. Bias ve 


should be checked 
value of cathode 


changed if 





sary. 





some loss in gain. A 
6AQ7-GT, 6SQ7-GT, or 6SZ7 may be 
substituted with the proper adapter. 


6BA6 (Sync amplifier). The 6CB6 and 
6BC5 are replacements (see Caution on 
6AG5). The 6AU6 can be used in some 
cases (high signal-strength locations). 
A 6AG5 or 6AK5 can be tried if no 
others are available (Fig. 8). 


6BCS5 (Video i.f., sound i.f.). Replace- 
able with 6A U6, 6AG5, 6AK5, 6BC5, or 
6CB6 (see Caution on 6AG5). 


6BJ6 (R.f. amplifier). Directly replace- 
able with 6BH6 and 6BC6, with in- 
creased gain and sharper cutoff charac- 
teristics. The 6AG5, 6AK5, 6AU6, 
6BC5, and 6BA6 may be used with an 
adapter (Fig. 7). (Note the Caution 
under 6AG5.) 


6BH6 (Rf. amplifier). Directly re- 
placeable with 6BJ6 and 6BC6. The 
substitutions listed for the 6BJ6 may be 
made with an adapter as stated (Fig. 7). 


6BL7-GT ( Vertical oscillator). Directly 
interchangeable with 6SN7-GT. (6BLT7- 
GT has greater gain than the 6SN7- 
GT.) 


6BQ9Q6-GT (Horizontal output). No di- 
rect substitute. A 6BG6-G can be used 
if socket connections are changed from 
Fig. 15 to Fig. 16. If the 6BG6-G does 
not draw proper current, change the 
value of the screen-dropping resistor. 


connections must be changed accord- 
ingly. A 6AQ6, 6AQ7, or 6AT6 can be 
used with an adapter or socket replace- 
ment, 


6SH7 (Pulse stripper). A 6AC7, 6SG7, 
6SD7-GT, and 6SE7-GT are direct re- 
placements. Try each type and note its 
effect on circuit operation. It may be 
necessary to connect suppressor and 
cathode pins on socket when using 6AC7, 
6SD7, or 6SE7. Types such as the 6AG5, 
6EC5, 6BH6, 7G7, 7H7, 7L7, or 7T7 will 
work in many with the proper 
adapter. 


6SL7-GT (Vertical oscillator). Make up 
an adapter or rewire socket for a 7F7 
(Fig. 17 to Fig. 18) or for a 6SC7 (Fig. 
19) if both cathodes of the 6SL7-GT are 
being used in parallel. A 6SN7-GT can 
be used as direct replacement in some 
cases. Slight changes in series-hold re- 
sistor value may be required. A 7F8 
with adapter may be used if bias 
voltages are changed. 


6SN7-GT (Vertical oscillator). A 
6AH7-GT, €F8-G, or 7N7 should work 
with an adapter. The series-hold resis- 
tor may need to be changed. The 6AH7’s 
heater current 0.3 amp, that of the other 
tubes 0.6 amp. 


cases 


6V6-GT (Audio output). Directly re- 
placeable with 6K6-GT. A decrease of 
approximately 1 watt may result. See 
6K6-GT for bias note. 


IW7 (ist and 2nd « 
with a 7V7 or 6AB7 
wiring required). 


TY4 (Low-voltage or 
May be replaced with a 7Z4. (7Z4 has 
greater current-carrying capacity than 
7Y4.) A 6X4 or 6X5 with adapter may 
be used. The socket connections of the 
6X5 are shown in Fig. 21. 


nd i.f.). Re 
(adapter or 


Dias rectiner) 


7Z4 (Low-voltage or bias rectifier). Do 
not replace with a 7Y4 if total current 
drain exceeds 70 ma (7Z4 supplies 100 
ma). A 6W4-GT which supplies 100 ma 
but which has a heater current of 1.2 
amp. can be substituted if the receiver 
power transforme: able to 

this. 


12AT6 (Discriminator, 1st audio). Re- 


place with a 12SQ7-GT and adapter. 


12AU7 (1st and 2nd video amp! . 
or vertical oscillator).Directly inter- 
changeable with 12BH7 (12BH7 ha 
greater gain). A 12SN7-GT for series- 
connected 12AU7 heaters) or a 6SN7- 
GT (for parallel-connected heaters) 
can be used 
where space 
adapter. 


35W4 (low-voltage rectifier). Re 


with 35Z5-GT and a apter. 


50B5 (Ream-powe: itput). Replace 


with 50L6 (adapter or socket changes). 


supply 


by changing 


pern 


—end— 
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TV Field Strength 
Meter is Helpful 


Correct installation of an- 


tenna is insured by using 


this sensitive instrument 


By H. O. MAXWELL 


N any locality, the performance of a 

TV receiver is no better than that of 

its antenna. In primary signal areas, 

the signal strength may run into thou- 
-unds of microvolts yet the picture may 
if the antenna is not correctly 
installed and oriented. In some cases, a 
slipshod installation may get by if the 
only a small part of the 
gnal to produce a_ satis- 
factory picture. In fringe and weak- 
signal areas, the set nerds every avail- 
able microvolt of signal for good picture 
reception. 

Selection and orientation of the an- 
tenna is greatly simplified by using a 
TV field-strength meter. The instru- 
ment should tune to all TV channels 
and should have sufficient sensitivity to 
indicate slight changes in the level of 
the signal applied to it. 

The Simpson model 488 TV field- 
strength meter meets these require- 
ments. It is essentially a small a.c.- 
operated superheterodyne receiver which 
tunes to the video carrier frequencies 
of the TV channels and indicates the 
signal strength in microvolts on an 
open-face 4%-inch meter. The instru- 
ment is housed in a gray hammerloid- 
finished round-cornered cabinet 11 
inches wide, 8 inches high, and 8% 
inches deep. The unit weighs 11% 
pounds. 


receiver needs 


available 


The circuit 

The model 488 is designed around a 
type TV 278 Standard Coil tuner which 
can be used with 300-ohm balanced or 
72-ohm unbalanced transmission lines. 
The channels are selected by switching 
in the proper coils which are housed in 
a turret. A fine-tuning control is pro- 
vided for carrier centering. 

The incoming signal is amplified by 
the 6BC5 r.f. amplifier and fed to the 
6J6 mixer-oscillator where it is con- 
verted to 25 me by heterodyning with 
the signal from the local oscillator 
(see diagram). The mixer works into a 
2-stage i.f. amplifier peaked at 25 me— 
the video carrier frequency. Peaking 
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the amplifiers gain 
than can be obtained by stagger-tuning 
as in TV receivers. Peaking is permis- 
sible because the service technician is 
interested in carrier strength and not 
so much in sideband width. 

Following the second 6A U6 i.f. ampli- 
fier is a 1N34 video detector which has 
a meter as its load. The detector re- 
moves the carrier and the syne pulses 
appear meter. The tips of 
the pulses are always at the same level 
so the voltages which they develop can 
be used to indicate carrier strength. 

The field-strength meter is calibrated 
so that a 50-uv signal at the antenna 
terminals produces a full-scale deflec- 
tion on the meter when the multiplier 
switch S-2 is in the X1 position. Full- 

STAN 


provides greater 


across the 


DARD TUNER TV 278 


S-3upt 68C5 


RF AMPL 


CHANN 7-13 


+65V 


6,.3¥ 


The Simpson model 488 schematic shown above uses a Standard Coil tuner unit 


The meter has a sensitivity of 50 


scale readings are 50, 500, 5,001 
50,000 microvolts when S-2 é 
X10, X100, and X1,000 respect 
S-2 has three sections. 17 ! 
vary the supply voltages for 
and i.f. amplifier. The third 
meter to Insure accurat 
X100, and X1,000 ranges. A 
toegle switch S-1 controls the g 
on the r.f. amplifier tube. Bias 
2.35 volts on the low band 
duced to 1.5 volts on the high 
provide additional gain. Meter 
is maintained under varying 
age levels by supplying the 
from a point stabil 
volts by a 0A2 voltage-regulat« 
The third 6AU6 is the audio a 
fier for headphone 
4 12sMc 6AU6 (3) 10K 
IST IF AMPL 2ND IF AMPL 


tubes 
reception 


: 5 
120ppt 


/ 


| 


20K/2W S% 


750 


oA2 
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Top view of unit shows neat layout of parts and sturdy construction of frame. 


plifies the detected signal and applies 
it to the phone jack. The phones are 
used to identify interference which may 
appear in the picture and to identify a 
when its call letters are not 
(see below). This feature is use- 
the meter is used in areas 
is possible to receive two TV 
stations on the same channel. When 
there is no interference on the picture 
channel, the vertical syne pulses will 
be heard as a rough 60-cycle buzz. 
The i.f. amplifiers are peaked so 
sharply that the audio carrier cannot 
be received when the tuner is set on 
the desired channel. To the 
audio carrier, the tuner must be set to 
the next higher channel and the fine- 
tuning control set to the low-frequency 
end of its range. Because there are 
breaks or gaps in the band between 


station 
known 
ful when 
where it 


receive 


channels 4 and 5 and between 6 and 7, 
it is not possible to receive the sound 
1 and 6. The tuner 
frequency highe: 


carriers of channels 
tune to a 
than channel 13, so the sound 
of this channel cannot be received 
The model 488 is also useful to ama- 
teur radio operators and operators of 
other radio equipment which operate on 
TV channels. By 
setting up the meter and measuring the 


does not 


carriel 


subharmonics of the 


strength of various harmonics, the ef- 
fects of traps and tuning adjustments 
can be studied without making on-the- 
air tests. Potential inter- 
ference can be detected and eliminated 
before going on the air. The meter will 
also prove useful when adjusting varia- 
ble capacitors and inductors in filters 
designed to pass or reject TV frequencies. 
—end— 
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MONEY IN TV SERVICING 


By OLIVER HORNING 


ring, 


for a ’ 
omething to bre 
receiver would not a 


palin. 
eginning t 
“that there isn’t 
Who ever told you to bring it he 
‘ lady frien 
Police Detective O'R 
ist have read t he 
ife whose valuable 
right in her house just yest 
. The Chief has me on that 
“Oh, I do see,” exclaimed Jin 
failed to find the ring, you don’t 
the Chief 
“No, it’s not what you're thir 
interrupted O’Rourke. “It’s that 
brat has for 
poking his nose and fingers into evs 
thing. Says he: ‘You’re not M 
Kane ...1 know! You'll neve 
I know !’ That’s all I hear; 
drivin’ nuts! I had to think 
excuse or favor to get me out 


t belongs to a 


abou 


to suspend you, so nov 


year-old she a sor 


house a bit. 


there Was real 


car in 
should. .. .” 
here was plenty 
inded like that Hopal 
machine gun. 
was also drivin’ me 
» that’s it! Why didn’t 
it was only a 
this I've 
speake 
An indignant Jim hurriedly 
extension 


ng a 


speaker rattle? 


time been using n 


leads, attache 
speaker and heard a 1 
cone at its worst. He gave the 
glance, then picked a 
from among the tools on the ra 
hind the 
Poking down through the partl) 
ille with the hook end 
1e@ «paused to 
Mrs. Duffy 
recovery of 
“Ss and she did,” ar 
O’Rourk, “$100 to anybody findings 
‘Not bad,” remarked 
tangling the 
from the works of the 
ild I mind buying Mrs. D 


a double-decked ice cream 


some 


owner's 
a quick 

¢ nch. 
oth 


ward ft the 


Jim, ca 


hooked end 


“Vou 


Detective 


ist stopped the rattle,” 
O'Rourke. 

“Sure enough,” said Jim, now ho 
a diamond-studded ring at the end 
the scriber. “‘Who would have th« 
this hook would net me one hundre 
dollars?” 


—end— 
KADIO-ELECTRONICS 





a aur 
Television “BSB 


YY o . 
uners for 


igher 


Replacing 


Gain and Interference Rejection 


These typical tuners, used in new sets, are available 


for replacement purposes and can be installed easily. 


N THE latest television receivers, 

among the number of improvements 

perhaps the most noteworthy is the 

exceptional gain and _ interference 
rejection of the new tuners. Added to 
these two features is the fact that vir- 
tually all are much more simple in 
construction than the older ones, and 
therefore are much easier to service and 
align. Many of these front ends are now 
available for replacement purposes, so 
the technician can improve older model 
receivers considerably by replacing out- 
moded tuners with the new. Because 
set owners always want to get better 
reception and have the latest improve- 
ments, this will be found a profitable 
field. 

The work of installing the newer 
type tuners is not at all complicatéd. 
Most of the new front ends require less 
space than the old ones and no chassis 
fabrication is needed. There are only 
five soldered connections t. maxe, and 
since the tuners are prealigned it will 
rarely be necessary to track them or to 
align i.f. stages. A variety of tuners 
are available, so one can easily be 
chosen which will match the interme- 
diate frequency of the receiver in which 
it is to be installed. 

Typical tuners used in present-day 
sets which are also available for re- 
placement purposes are: The Standard 
Tuner and the Spiral Tuner. 


The Standard tuner 


Fig. 1 is the Standard tuner manu- 
factured by the Standard Coil Products 
Company. It is used in a number of 
television receivers, including some 
models of Admiral, Emerson, and 
Philco. A turret-type tuner, its rotary 
drum holds the necessary r.f.-mixer- 
oscillator coils for the 12 television 
channels. A schematic of the tuner ap- 
pears in Fig. 2. The tubes used are 
a 6AG5 pentode radio-frequency ampli- 
fier, and a 636 double triode for the 
mixer and oscillator circuits. 

The dashed rectangular outlines en- 
close the two coil sections which are 
switched to tune the various television 
channels. One coil section contains the 
antenna input primary as well as the 
coupled secondary which applies the 
signal to the r.f. amplifier input. The 
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section contains the inter- 
stage transformer (primary and 
ondary) as well as the oscillator wind- 
ing which transfers the 
signal into the mixer grid circuit by 
inductive coupling. 

The inductance of the com- 
bined with the interelectrode capacity 
of the tubes, forms the resonant circuit 
for the desired frequency. All coils are 
preset at the factory. 

Five connecting wires, each 
coded as shown in Fig. 2, are provided 
to facilitate replacement. When the old 
tuner is removed from the receiver, its 
connections to the picture and sound 
grids, as well as plus-B, filament, and 
bias, must be established. The new 
tuner is then bolted to the chassis and 
the leads cut just short enough to 
reach the connecting points previously 
ascertained. 

The white lead of the Standard tuner 
goes to the a.g.c. connection in sets hav- 
ing this feature, otherwise is connected 
to the bias terminal—for the bias in 
sets without a.g.c. is usually regulated 
by the contrast control. 

When using this tuner for the con- 
ventional stagger-tuned i.f. system the 
bare lead is attached directly to the 
grid of the ist picture i.f. tube and the 


second coil 


sec- 


oscillator 


coils, 


color- 


PAIR OF COILS FOR CHANNEL 
DESIRED 

6AGS 

RF AMPL 


BIAS OR AGC 
* TEST POINT 
CAP. VALUES IN ppt UNLESS NOTED 


green lead is connected 


the Ist sound i.f. tube 
receivers, the sound 1i.f. 
after the Ist or 2nd i-f., the 
Is not and therefore 
disconnected from the tap « 


used 
also omitted in intercar: 

The coil (L12) can be removes 

in such instances to prevent any al 
tion of sound intermediate 


‘ ¢ rs & goin =. 
Fig. 1—Turret-type: The Standard tuner. 
cies, or the 68-uuf capacitor can be dis 
connected, opening the circuit. If 
19.75-me trap is required, replace the 
68-uuf with an 80-uuf capacitor 
Inductor L11 is designed as the 
frequency in a stagger-tuned 
(usually 21.8 mc). However, it can 


fiy 


3 
TO 1ST PIX iF GRID 


Fig. 2—Schematic of the Standard tuner: 5 connecting leads simplify replacement. 
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adjusted over a limited range for other 
frequencies. 

Adjustments for tracking are pro- 
vided on top of the tuner, as shown in 





PIX OUTPUT TUNING 


t @ (@) 


SOUND TRAP 











Fig.3—Standard’s tracking adjustments. 
Fig. 3. An insulated loop of wire is also 
provided. Its terminals can be used for 
scope connections during the tracking 
process, a test point at the mixer grid, 
or for injecting an r.f. signal during 
alignment procedures. As with most 
modern tuners, an exposed contact panel 
is available at the side for r.f. signal 
generator connections to other points, 
including the r.f. amplifier grid. 

The tuner is tracked and aligned at 
the factory, so it should not be neces- 
sary to make any adjustments except 
possibly a slight retouching of L11 and 
L12. For precise adjustment, an accu- 
rately calibrated r.f. signal generator 
can be connected to either the antenna 
terminals or the test point loop, with 
a v.t.v.m. across the video detector load 
resistor in the receiver chassis. With 
the generator set at 21.25 me, tune L12 
for reading on the v.t.v.m. 
(Do not overload the input system— 
keep signal generator output as low as 
possible.) Reset signal generator to 
21.8 and tune L11 for maximum voltage 
on v.t.v.m, 


minimum 


Fringe-area reception 

For fringe-area reception the 6AG5 
r.f. amplifier tube may be replaced with 
a 6BC5,. It is directly interchangeable 


with the 6AG5 and provides higher 
gain. Both sets of coils for the weak 
channel can also be adjusted to reduce 
coupling, thus increasing the Q of these 
circuits and also the gain. The spacing 
should be increased between the coils 
experimentally until the desired results 
are obtained, for spacing will 
again Bandwidth of 
course is reduced as the Q is raised. 
While both 300-ohm and 73-ohm inputs 
are available, the lead 
has less loss and is preferred for fringe- 
area reception. 


excess 


decrease gain 


300-ohm twin 


The Spiral Tuner 


A television front end of unusual 
design is the Spiral Tuner, which fea- 
tures continuous tuning through both 
the television and frequency-modulation 
bands. The Spiral Tuner is a product of 
the Mallory Corporation and is used by 
Du Mont and Crosley in many of their 
latest TV receivers. The schematic of 
the model used by Du Mont is shown in 
Fig. 4 and a photo of it in Fig. 5. It is 
designed to be used with overcoupled 
if. stages, with a video intermediate 
frequency of 26.25 megacycles and a 
sound i.f. of 21.75 me. Like its fore- 
runner, the Inductuner, the Spiral 
Tuner is also available for replacement 
purposes and can be with either 
72-ohm or 300-ohm input. The output 
can also be modified to accommodate 
the particular receiver for which it is 
to be a replacement part. The Spiral 
Tuner, in its latest form, has the same 
general and compact external appear- 
ance as the two tuners previously 
discussed. 

The coils are wound in spiral form 
and present four tuned circuits: tuned 
r.f. input, tuned r.f. output, tuned mixer 
input, and tuned oscillator. Wiping con- 
tact points move over the coils as the 
shaft is rotated for station selection. By 
shorting out sections of the resonant 


used 


6AK5 
MIXER 


SOUND IF AMPL 
tne i 
































RED +200V 








OK 6)6 6AKS 6AB4 
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CAR, VALUES IN ppt UNLESS NOTED 


Fig. 4—The schematic of the model 
used by Du Mont is shown above. It is 
designed to be used with overcoupled 
if. stages with 26.25-me video i.f. 
stages and 21.75 sound if., and can 
be used with 72- or 300-ohm input. 
Fig. 5, left—Photograph of the tuner. 
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circuit 
continuous 


the sliding contact 

tuning from 54 to 21 

which of course includes the 88 

frequency-modulation 
iral coils are indicated in Fig 

L102A, L102B, L102C, and L102D 
4 6J6 grounded-grid amplifie: 

the r.f. 

alves of the dual tri 

While the 


because of ( 


cols, 


spectrun 


used for 


gether 
ground 
d.c. potential is ungrounded 


applied by the a.g circuit 
receiver 
The 


ates input 


proper. 


grounded-grid 


and output circuit 


ype cn 
] 
triode can be used without ne 
tior Triodes 
factor, and 
the Spiral 
selectivity 


have a ich lows 
the four 
front end give « 
and gain. The increa 


lectivity reduces adjacent channe 


tuned ci 


ference as well as the 

set up by FM broadcast statior 
A 6AK5 is used for the 

6AB4 tube is en 

Colpitts oscillator. A double-tuned bar 

pass circuit couples the ou f t 

r.f. amplifier to the input of 


This provides the prope 


mixel 


and a ployed in t 


Stage 


transfer while maintaining the 
selectivity over the entire tt 

As with other replacen 
adjustments 


Tracking or 


are preset 
alignment 
necessary when such a tuner is 1 
modernizing an older 
of the replacement t 
modified somewhat from that shor 
Fig. 4 to adapt it to the input stage 
other The dotted ect 
shows connections to the audio i.f. stag 
If the sound if. is taken 
the first or second picture if. (or \ 
intercarrier) no connection is mad 
the 27.75-me trap. The picture « 
shown in Fig. 4 is a link coupling 
the grid of the first video i.f. stage 

The Inductuner is a trade name ap- 
plied to the Mallory-Ware Inputune 
and the Spiral Tuner by Du Mont Lab- 
oratories, Inc. Thus, the Du Mont 
Inductuner and _ the Mallory-Ware 
Inputuner refer to the same _ basic 
circuit. 

Several further precautions 
be observed by the service technic 
he has to replace the front-end for 
reason or another. First, 
that the impedance of the antenna 
tem in use will match the t 
selected. Second, even though the 
from the 
sumably are perfect, 
unit will without a doubt impr: 
over-all reception. For example, stra 
capacitance should be compensated for 
Finally, worse tl 
for the customer to come back and 


should 


receiver. TI 
put circuit 


receivers, 


from afte 


make 


ers come factory and 


peaking o 


nothing could be 


(after an expensive tuner replacement 
job) “my set played better before you 
fixed it.” Keep it for a while, check it 
over thoroughly, and make 
“right.” Though these sets are factor) 
fresh, anticipate mechanical troul 
that may arise after use for a while 
and check wear points carefully. 
—end— 
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Television Service Clinie 


Conducted by ROBERT F. SCOTT 


NUMBER of inquiries indicate 

that many readers are having 

trouble eliminating rounded cor- 

ners and dark, blurred areas at 

the corners and the 

These areas shadows. 

They are produced when the electron 
beam strikes the neck of the tube 

fore it the 

screen. 

Many 

have 


edges of screen. 


dark are neck 


has scanned edges of the 


complaints arise when sets 


been converted to use a_ wide- 
angle tube without using the appropri- 
defiection With the 


yoke, most cases of neck shadow can be 


ate yoke. correct 


corrected by properly positioning the 


yoke, focus coil, and ion trap on the 
neck of the tube. 

View the tube from the side and make 
sure that the neck is parallel to the 
J , additional padding, 
or other means to raise the low end of 
the tube. Move the yoke up 
against the flare of the tube and center 
it on the neck. Center the focus coil on 
the approximately one-quarter 
inch behind the deflection yoke. 

Turn on the set and keep the intensity 
very low until the ion trap is properly 
set. Move the focus coil from side to side 
and up and down to center the raster 
without shadows. If the shadow is not 
completely removed, adjust the ion trap 
for maximum brightness with good line 
structure visible in the raster. Do NoT 
USE THE ION TRAP TO ELIMINATE SHAD- 
OWS IF THEY ARE PRESENT WHEN THE ION 
TRAP MAGNET IS ADJUSTED FOR MAKXI- 
IMUM BRIGHTNESS. 

If it is impossible to remove all shad- 
ows by adjusting the yoke and focus 
coil, try rotating the tube in its mount- 
ing. The neck of the tube may be slight- 
ly off center or tipped to one side. Ro- 
tating the tube may make it possible to 
remove shadows when other measures 
fail. Lengthen the high-voltage lead if 
necessary after rotating the tube. 

If these procedures do not help, re- 
verse the leads to the focus coil. This 
reverses the operating functions of the 
centering controls but does not harm the 
operation of the set. If the set has 
enough vertical and horizontal deflec- 
tion voltage, you can make the picture 
larger and move it slightly off center so 
the shadow is hidden by the mask. 


chassis. Use shim 


deflection 


neck 


Poor horizontal linearity 


My set isa G-E 16C110. The picture 
cannot be exactly centered horizontally, 
and the left side of the picture is fuzzy 
and stretched. It is hard to get the pic- 
ture to fill the screen on the right side. 
Nothing that has been done will bring 
in the full picture on the left side al- 
though the left-hand wedges of all test 
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Fig. 1—Change in value of C374 


itor between the cathode of 
damper tube and the B-minus bus. 
Fig. 1.) 
Improper 


capac 
(See 
This cavacitor is very critical. 
values affect the time-con- 
stant of the damper-tube circuit and re- 
sult in defective damping and poor 
linearity because of nonlinear current 
through the deflection coil. The value of 
this capacitor is probably too low. Try 
replacing it with a 0.1-uf, 600-volt paper 
unit. If this does not help, try shunting 
it with 600-volt paper capacitors of 
approximately .0005 uf until the correct 
value is found or it is obvious that the 
trouble cannot be corrected by this 
means. 

Check the horizontal 
L352 for shorted turns. 
sistance is 15 ohms. 

Check the 22-uuf capacitor (C370) 
between pin 5 of the 25BQ6 and ground. 
Leakage there could cause the troubles 
you are experiencing. If this unit is sus- 
pected, replace it with a 22-uuf, 500-volt 
silver mica unit. 

Check C377 and R377 for short cir- 
cuits or changes in value. R377 is 1,200 
ohms and C377 is 0.5 uf, 600 volts, pa- 
per. Replace if necessary. A short cir- 
cuit or radical change in value of either 
of these components will change the 
value of current throvgh the deflection 
coil and cause the picture to shift hori- 
zontally so it cannot be centered with 
the focus-coil adjustment. 


linearity coil 
The correct re- 


Television interference 


When my neighbor works in his ga- 
rage, he creates some type of interfer- 
ence which causes my picture to jump 
around. Will a high-pass filter cure this 
trouble?—Alfred Martins, Avon, N. J. 

Whether or not a high-pass filter will 
eliminate the interference depends on 
the type of equipment causing it. Inter- 


capacitor affects horizontal linear 


receiver cChassi 
be purchased at 
You 

diagrams 


is a filter fon 


houses can ¢ 


is for 72-ohm « 


Pees he wae 


Fig. 2—Circuit of a 300-ohm filter. L1 
and L3 are 15 turns of No. 20 enameled 
wire closewound with an inside diameter 
of ', inch. L2 is a center-tapped coil 
consisting of 16 closewound turns and 
which has an inside diameter of '4 inch 


errr r--r 


72.ACONN 

GND TO RCVR 

* CHASSIS 

—=- CAPS Nupt 
Fig. 3—A 72-ohm high-pass filter. All 
coils are wound with No. 22 enameled 
wire. Each coil is '2 inch in diameter 
and '; inch long. L1 and L4 have seven 
turns, L2 has four and one-half turns, 
and L3 consists of four turns. Shield 
the filters for highest efficiency 
If—as is much m : 

case—the _interferencs ; from 
welders, electric other 
vices which generate dd ved waves, it 
may be partially suppre g 
line filters at the source of the trouble 
This is a job for the owner of the of 


motor or 


ed by installing 
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fending equipment. If he does not take 
measures to eliminate the interference, 
contact the radio inspector in your dis- 
trict or write to the Secretary of the 
Federal Communications Commission, 
Washington 25, D. C. If the interference 
is not frequent, it might be wiser to 
overlook it. 


Stabilizing line voltage 
My set is an RCA 6772. Every time 


my electric refrigerator comes on, there 
is a noticeable change in picture size 
and Does _ this 
harm the set in any way? How can I 
eliminate this condition? I’ve tried con- 
necting the set to different outlets in the 
house 


contrast. interference 


u ithout any noticeable improve- 
John Stronski, Baltimore, Md. 

The trouble is caused by excessive 
voltage drop on the power lines when 
the refrigerator comes on. Most likely, 
this drop is on the line between the dis- 
tribution panel and the receptacles. This 
can be checked by measuring the voltage 
across the line in the various recep- 
tacles and lamp sockets when the re- 
frigerator is running. If the voltage is 
low on the receptacles but not on the 
lighting circuit, the voltage drop is con- 
fined to the line feeding the rec#Ptacles. 
The effect is not harmful, but may be 
annoying. You can eliminate it by hav- 
ing a special heavy line run to the re- 
frigerator outlet. If the voltage drops 
on the lighting circuits as well, it may 
be caused by using too small a wire be- 
tween the meter and distribution panel. 
Have an electrician check the lines for 
voltage drop and install heavier lines 
where necessary. 

If it is impractical to change the pow- 


ment. 


_ Television 


er lines, install a constant-voltage 
transformer between the receptacle and 
the TV set. 


X-burn 


My set has a 17BP4 rectangular pic- 
ture tube. For the last few weeks, I 
have noticed a brown cross consisting 
of lines running diagonally 
opposite corners of the screen. What 
causes this and how can I remove it?— 
David Bender, Dayton, Ohio. 

The brown stain is an ion burn. The 
cross—called an X-burn—is character- 
istic of rectangular picture tubes. It 
corresponds to the round or oval ion 
spot on round tubes. There is nothing 
that can be done to remove the burn 
but you can take steps to prevent it 
from getting worse and you may be in 
time to avoid serious damage to the gun 
structure. 

The 17BP4 uses a single-magnet type 
ion trap. Slip the ion trap over the neck 
of the tube just in front of the tube 
base. Rotate it so the magnet is opposite 
the high-voltage connector. Turn on the 
receiver with the brightness control set 
to a low-intensity position. If a raster 
appears, move the trap slowly forward 
while twisting it slightly from side to 
side. Reduce the setting of the bright- 
ness control as the intensity of the 
raster increases. The brightest raster 
should be obtained with the ion trap 
magnet behind the flags (pole pieces) 
on the gun of the tube. Replace the trap 
with one having a stronger magnet if 
the brightest raster is obtained with the 
trap ahead of the flags. (If the raster 
does not appear when the brightness 
control is turned slightly above half- 


from the 


TV DX Predictions for July 


Television reception conditions in 
July will be generally similar to those 
observed during June. The sporadic-E 
skip season will have ridden over its 
peak for 1951 in the latter part of June, 
but will continue with considerable 
momentum through July. Tropospheric 
propagation will be generally good over 
all sections of the country. 

As sporadic-E skip development is 
more or less directly associated with 
solar phenomena, major openings usual- 
ly recur on a cycle of about 27 to 28 
days, the period required for one com- 
plete solar rotation with respect to the 
earth. Thus, the best indication of when 
to expect important skip developments 
will be the dates when the most wide- 
spread and strongest openings occurred 
in June. The most active periods will 
probably be between the 11th and 14th 
and the 22nd through the 25th, though 
short bursts of sporadic-E reception 
may be expected on the lower channels 
almost any time during July. 

The most likely time of day to watch 
for openings will be the late morning 
hours and the period between 5 and 
10 pm, local Standard Time. A few 
openings will develop after midnight; 
these will offer late-retiring eastern 


viewers an opportunity to look for far- 
western stations. 

Usually July produces at least one 
strong aurora borealis display. Such 
events are usually only an annoyance 
to TV viewers. The net effect of the 
multipath reflections from the auroral 
curtain is a picture fuzziness not unlike 
the snow of fringe-area reception. When 
aurora effect is noted, or when the 
northern lights are visible, owners of 
directional arrays equipped with rota- 
tors will do well to swing the beams 
north and try all channels. Much re- 
mains to be learned about v.h.f. propa- 
gation via the aurora, and careful 
observation may well contribute to this 
end. 

Tropospheric refraction will spring 
some surprises during July, particu- 
larly on the high-band channels. Espe- 
cially during the late hours of the eve- 
ning, on nights when the air is stable 
and calm, and the barometer high, the 
high channels may produce dx up to 
several hundred miles. Watch the daily 
weather maps in your local newspapers, 
and try the high channels when large 
stable high-pressure areas are shown 
near your locality. 

—e 


way, turn off the set and swing the 
magnet around to the opposite side of 
the neck.) 

Advance the brightness control until 
the raster is slightly brighter than nor- 
mal. Adjust the focus control until the 
line structure is clearly visible in the 
raster. Touch up the setting of the ion 
trap with the brightness control set to 
the maximum position at which good 
line focus can be maintained. 

Always check the setting of the ion 
trap whenever the chassis has been 
moved from the cabinet or the set has 
been moved about. The ion trap should 
always be checked whenever the focus 
coil is moved or the focalizer adjusted. 

—end— 


V BEAM FOR DX 
By L. A. DUCK 


A simple but excellent antenna for 
TV fringe reception (if you have the 
necessary space) is the V-beam shown 
in Fig. 1. It has very high gain and 
sharp directivity. The V contains 70 
half-wave elements, all working and all 
beam-forming. The dimensions 
are for channel 13. 

The booster at the antenna end is 
needed because the antenna has an 
impedance of 800 ohms, and the signal 
would get lost on a 300-ohm line. A 
Regency booster is specified because it 
uses 6J6 tubes in a circuit that is very 
efficient on channel 13. Most 


shown 


other 
J= SCREEN DOOR SPRING WITH JUMPER TO 
TAKE UP SLACK 


¥ BOOSTER 


boosters use 6AK5’s which have a 
higher internal noise level and the 
boosters do not have much gain on the 
high channel] 13. 

Orienting the 78-foot legs is simple. 
Lay one wire on the ground, and stretch 
the other in the general direction of the 
transmitter to be received. Walk the far 
end of the stretched wire back and 
forth. Two definite signal peaks will 
appear, with almost complete lack of 
signal between these two points. These 
maximum points are where the two 
15-foot antenna masts are to be located. 

The 78-foot length is used because a 
shorter one will give less gain while a 
longer one will cause time-delay effects. 
A 150-foot length would tend to cross 
two picture elements. This delay is 
independent of frequency, so the an- 
tenna can be used just as well with any 
channel. However, the separation of 
the legs does depend on the frequency, 
but the exact separation is not critical 
because the booster is tightly coupled 
to the antenna. Tuning the booster 
changes the effective separation of the 
legs. 

—end— 
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TV TROUBLE LEXICON 


ourtesy 


Laboratory technicians checking TV 


Hallicrafters 

T-54, 505, 506. No picture (raster and 
sound O.K.). Defective 6C4 oscillator 
tube, 


Insufficient width, width control ineffec- 
tive. Open 47,000-ohm plate resistors in 
12SN7-GT horizontal amplifier. 
Fig. 1.) 


(See 


deflected toward 
(vertical or 
centering controls ineffective). Leaky 
05-uf, 6-kv coupling capacitor C73 
(Fig. 1), .0005-uf, h.v. 6-kv capacitor 


Picture 


505. 


right of 


upper 


screen horizontal 


12SN7-GT 
HORIZ AMPL 


12SN7-GT 
VERT AMPL 


Fig. 
fier 


1—Horizontal and vertical ampli- 
circuits of Hallicrafters 505. 
C72. (A defect in one of the other de- 
flecting capacitors may cause deflections 
to upper left, lower right, lower left, 
etc). 


No raster (sound normal). 
6C4 r.f. power-supply oscillator. Im- 
proper setting of r.f. power-supply 
trimmer. Check range of capacitor 
where oscillator falls in and 
oscillation; adjust trimmer to its maxi- 
mum capacitance within this range. 
This maximum operating 


Defective 


out of 


provides 
stability of r.f. oscillator. 


Insufficient picture height. Defective 
12SN7-GT vertical oscillator or vertical 
amplifier. Change in value of vertical 
height control. Defective plate resistor 
R78, vertical oscillator, mfrs. diagram. 


*Engineer, WKRC-TV 
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receiver troubles 


Midwest Radio & Tele 


in final 


Corp., ¢ crnnati, Ohio) 


assembly line. 


Erratic picture, crackling in audio. Ex- 
dirt and base and 
socket of picture tube. H.v. arcing. Im- 
failure of filter De 
(leaky) trimmé) 


capacitor. 


cessive moisture on 


pending capacitor. 


fective h.v. oscillator 


T-67. Intermittent picture, variation in 
intensity. Arcing at 1B3-GT 
or picture tube. Intermittent contact 
between filament leads and base pins 
of 1B3-GT. Check for ; 


arcing; resolder base 


base of 


evidence of 
pins, socket 


connections, 


Kinescopes 
Cathode-heater shorts. If a 
chec k 


resistance 
these elements shows a 
try flashing or 
burning it out with a temporary appli- 
ation of 110 v.d.c. or other high-voltage 
low-current source. Typical indication 
of this trouble is a_ low-intensity, 
washed-out picture. 


between 


low-resistance short, 


Magnavox 
C1214, -218, -221. Picture weaves 
and ripples on changing scenes (certain 
scenes distorted). Defective 64 .L5 syne 
(Replace this tube 
h it checks good.) Defect 


circuit. 


separator. even 
in d.c. 


restore. 


Defective 
Defective 


Horizontal oscillator failure. 
horizontal oscillator tube. 
grid coupling capacitor. 


Stretching of picture (left side) after 
few minutes operation. Picture linearity 
returns to normal if set is allowed to 
cool. Adjustment of horizontal speed or 
horizontal drive left-hand side 
of picture to jump or move suddenly. 
Defective 6BG6-G, 


causes 


Cross-modulation interference on strong 
signals. (R.f. amplifier operating on 
nonlinear portion of curve and acting 
as detector). Excessive signal over- 


More Trouble Shootinc 
Tips On Common Faults 
In TV Receivers 


By JOHN B. LEDBETTER* 


loading r.f. stag 
grid return and 
(at point of 

exceptional cases 


may be necessary 


Small picture segments 
spaced) displaced from main 
picture. Defect 6BG6-( 


(regularly 
body of 
spurious oscillat 

Motorola 

TS-5. No raster. 

trap. Defective ¢ 

lator, 6J5 horizont 
horizontal output, 
her. Open o1 
zontal o 


GT tilament wind 


itput 


Small 
U4-G 


raster. 
low-volt 


Trapezoidal or nonsymmetrical raste1 
Improper ion trap ad tment. | 
rect focus coil a tme . Defe 


deflection yoke. 


Wrinkles on left side of raster. D 


tive 5V4-G damper. 
Picture smear. | on 6AU6 
video amplifier 
amplifier. Leaky 
coupling capacit 


Fig. 2.) 


6AU6 
IST VIDEO AMPL 63 4 


— fey , FOTN 
i~ ‘ 
, t ’ ’ 


Fig. 2—Coupling circuits of the video 
amplifier as used in the Motorola TS-5 


Poor resolution (picture stable). R 
tuner or video i.f. badly out of alig 
ment, Open peaking coils in 6AL5 vide 
detector plate (L59 or L6O), or in first 
or second video 


amplifier plates (L62 
or L63). (See Fig. 2.) 


TS-5 (VK-101). Sound bars (stippled 


effect) in picture. Improper adjustment 
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of fine tuning control. Low-frequency 
trap L50 open, shorted, or misadjusted. 
21.9MC 6AG5 
oe 


6AG5 
2ND PIX IF JAD PIX IF 


Fig. 3—Low-frequency trap trouble. 


Open or shorted 100-uuf parallel-trap 
capacitors C43 or C44 (see Fig. 3). 


Poor focus. Low line voltage. Open 
1,000-ohm resistor R116 in series with 
focus coil and focus control. 


Vertical black lines in picture. Defective 
6BG6-G horizontal output or 6V6-GT 
horizontal oscillator. B+ lead to tuner 
picking up horizontal pulses. Replace 
with shielded lead and reroute so that 
250-volt end ties to terminal strip end 
of 39,000-ohm resistor R67 in the 
screen-grid lead of V-14. Ground the 
shield at several points. 


TS-9. Loss of brightness. Defective 
1B3 or 6BG6-G. Open or leaky h.v. fil- 
ter condenser. Increase in value of 820,- 
000-ohm filter resistor R108 in h.v. 
supply. 


TS-18. Poor vertical linearity. Defec- 
tive 6SL7-GT vertical output. Defective 
22-meg feedback resistor R61 (vertical 
output to vertical oscillator). (Fig. 4.) 


Poor vertical syne. H.v. corona arcing. 
Open .0l-uf integrating capacitors in 
12SN7-GT syne clipper output. 


Loss of vertical syne. (Not corrected by 
adjustment of vertical hold control or 
replacement of vertical oscillator and 
amplifier tubes). Check value of 1,000- 
uf grid capacitor C69. (Fig. 4.) 


No vertical deflection. Defective 12SN7- 
GT vertical oscillator or 6SL7-GT ver- 
tical amplifier. Defective .05-uf coupling 
capacitor C72 or .0l-uf charging capaci- 
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Fig. 4—Causes for vertical troubles. 


tor C71. Failure of vertical hold or ver- 
tical size controls R57 and R60. (Fig. 4.) 


Insufficient height. Defective 6SL7-GT 
vertical output tube. Defective vertical 
size control R60. Open h.v. coupling ca- 
pacitors C75 or C76 (.005uf, 6,000 v.) 
from vertical amplifier plates. Shorted 
250-yuf rf. filter capacitor C77. Shorted 
ballast tube, causing excessive heater 
voltage on vertical amplifier. (Fig. 4.) 


Television __ 


control 
250-uuf 
capacitor 


Vertical jitter. Vertical hold 
needs readjusting. Defective 
vertical oscillator coupling 
C68. (Fig. 4.) 


Vertical bars on left half of picture. 
Defective damping resistors R88 or R51 
across primary and secondary of hori- 
zontal blocking transformer T5. (Fig. 5.) 


Poor horizontal linearity. Defective 
horizontal sawtooth capacitors C62 
(680-uuf) or C63 (900-uuf). (Fig. 5.) 


No horizontal deflection. Defective 
12SN7GT horizontal oscillator. Defec- 
tive horizontal hold or horizontal size 
control (R49 or R53). Failure in hori- 
zontal oscillator blocking transformer 
i : 
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Fig. 5—Horizontal circuits of TS-18 
T5. Shorted horizontal sawtooth capaci- 
tors C62 or C63 (680 and 900-yuf). (See 
Fig. 5.) 


Insufficient width. Defective 12SN7-GT 
horizontal oscillator, defective horizon- 
tal size control R53. Open h.v. coupling 
capacitors C64 or C65 (.001-uf, 6,000 
volts) going to horizontal deflection 
plates. Open .03-uf capacitor C58 across 
horizontal hold control and series resis- 
tor. Defective ballast tube, causing low 
heater voltage on horizontal oscillator. 
(Fig. 5.) 


Horizontal fold-over (left of picture). 
Incorrect setting of horizontal hold con- 
trol. Increased values in horizontal saw- 
tooth capacitors C62 or C63 (680 and 
900-uuf). (See Fig. 5.) 


Excessive picture size, low brightness. 
Defective 25L6-GT h.v. supply oscillator 
or 1B3-GT h.v. rectifier. 


10VK12. Poor vertical linearity. Defec- 
tive linearity control. Shorted 100-uf 
cathode capacitor in’ vertical output 
stage. 


12VKIIRA, Black horizontal line at 
bottom of picture. Improper adjustment 
of vertical hold or vertical centering 
controls; defective vertical hold con- 
trol. Defective 6SN7-GT clipper, 6J5- 
GT vertical oscillator, or 6V6-GT ver- 
tical output. 


VT-71M. “Pie-crust” oscillation cover- 
ing entire screen. Picture-tube mount 
touching shield cover of r.f. h.v. power 
supply. Insulate with cardboard or 
fiber strip. 


Horizontal white line (stationary). De- 
fect in h.v. supply; open or leaky filter 
or bypass condensers. Check to see that 


line is not a burn-in from a possible 
previous failure of vertical scan. 


VT-105, 107; VK-106. Horizontal 
white line (moves with adjustment of 
vertical hold control). Defective 6SN7- 
GT vertical oscillator or vertical am- 
plifier. Defective vertical coupling o1 
sweep discharge capacitors. 


Olympic 

DX950. Vertical damping bar on left of 
screen. Defective 6BG6-G horizontal out 
put or 6W4 damper. Misadjustment of 
horizontal drive control. Insufficient val 
ue in deflection yoke capacitor (replace 
original 47-uuf unit with higher capac- 
ity, up to about 100 upf). Insufficient 
shielding between deflection yoke and 
video amplifier stages. Yoke leads too 
close to other kinescope leads. 


Philco ' 

48-700, 1000, 1001, 1050, etc. Weak 
reception, instability. Defective 66. 
Dirty, loose contacts on turret tuner. 
Defective contact springs on turret 


Intermittent picture and sound. Same 
as above. Look also for 
joints in tuner. 


cold-solder 


48-1001. Vertical black line on picture. 
Caused in early models by regeneration 
from the 0.1-uf capacitor connected 
from the 6BG6-G screen to ground. Re- 
move capacitor entirely (this has been 
done in all later production models). 


48-1000, 1050. Weak sound and pic- 
ture. Defective 6J6. Shorted 10-uf 6J6 
plate filter capacitor C409 or 22-uuf 
grid coupling capacitor C404. 


1075. Picture jumps, tears horizontally 
(to right). Defective 6BG6-G. Defective 
leads on 0.5-uf capacitor C522 connected 
from 5V4-G damper to horizontal de- 
flection coils. 


48-2500 (Projection). Poor linearity 
on background objects. Improper ad- 
justment of keystone magnets inside 
optical barrel. Adjust according to 
manufacturer’s specifications. 


49-1475. Fine tuning control ineffec- 
tive. Defective 6AL5 picture discrimin- 
ator which controls automatic tuning 


48 Series. Sound bars on channel 4. 
If bars are eliminated when one of the 
sound if. tubes is removed, they are 
being caused by a beat between channel 
4’s video carrier and 3rd harmonic of 
sound i.f. Realign sound i.f. at 22.0 me 
and realign video if. 100 ke lower. 


48 and 49 Series. Receiver drift. De- 
fective 6J6 oscillator. Improper align- 
ment of sound if. Signal too weak to 
operate a.f.c. In earlier models, drift 
can be reduced by installing improved 
discriminator transformer and 10-uuf 
negative-coefficient oscillator grid-tank 
compensating capacitor (available in 
kit form as Philco part No. 45-9535). 
(continued next month) 
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io Feedback Design 


Part IX—Discussing mu-beta effect 


in design of feedback amplifiers. 


By GEORGE FLETCHER COOPER 


VERY 


with a 


writer on feedback opens 
light barrage of mathe- 
in which the gain of an 
amplifier with feedback is shown 

to be 


matics, 


K 
1+ Kf 
Where K is the gain without feed- 
back, and @ is the attenuation of the 
feedback path. Then there is a discus- 
sion of this, and out of the hat 
K 1/8. Blinded with 
eader rubs his hands and reaches for 


K 


comes 


science, the 


a b 


Fig. 1—Two-terminal network problems. 


a soldering iron. Obviously, however, 
the gain without feedback is not always 
large, and if we are concerned with low- 
gain amflifiers, or with effects at the 
edge of the band, we must go back to 
the basic equation. We can write this 
in the form: 
ei pe KB ; 

B 1+ B 

When we work in decibels, we have: 
gain in db 


eee se 
ied Mihai} ES 


You will notice an interesting term 
enclosed in the parentheses. This is 
what we have been looking for, because: 
the first term on the right-hand side 
is just the traditional approximation; 
the second term is the gain component 
of what is called the ‘“‘mu-beta effect.” 
This unexpected name was provided by 
the godfathers. Dr. Bode uses u(mu) 
where we have used K. In the classical 
papers you will find the fundamental 
equation written 

u 
1-npg ; 

In this form, 8 is negative in the 
important regions if we have negative 
feedback, while I have assumed that we 
would let the signs look after them- 
selves by using the table given in Part 
VIII. We must watch this rather care- 
fully now, because the mu-beta effect 
calculator is designed from the Bode 
notation. 

Before going on to discuss the refine- 
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G= 


which are 
formula, let 


in calculation 
vided by the 

at the 
them will probably never affect some of 
my readers, but in 


ments it pro- 


exact us look 
reasons for using it. Some of 
special circuit 

signs this For 
use of positive 
cut-and-come-again 


technique is invaluable. 
thing, it takes the 
feedback out of the 
class, and there’s a big future in posi- 
tive feedback, if only to help out in the 


component 


one 


shortage. 
The first use of the exact equation is 
to check what happens at the edges of 
the band when the gain of the amplifier 
varies. If you look up the JAN specifi- 
cations for the 
(British readers will find their valves 
i Services Preferred List), you 
will that when the maker says 
boldly, g 5,000 micromhos, he really 
means something 1,000 and 
6,000, or, if you are not a military cus- 
tomer, wider limits. Roughly 
speaking, that means that the gain per 
stage can vary over a range of about 
i decibels: in three stages, 12 db, will 
be the range for a typical audio amplifier. 
Actual stability, under these condi- 
tions, may be a headache in its own 
right, but the maintenance of a speci- 
fied frequency response often may cause 
a lot of trouble. A batch of tubes on the 
high side may result in the measured 


tubes you are using 


n the 


W ] ¢ 
between 


even 


- z 
fe: 7 £2 ter 


a 


RE2 & 





Fig. 2—Some typical impedance prob- 
lems in four terminal network analysis 


frequency response falling outside the 
customer’s limits. Try telling him his 
tubes are too good! 

The second major use for the exact 
equation is in one of these multiple 
feedback loop amplifiers we discussed 
in Part VII. If we want to design this 
right to the bitter end, we must deter- 
mine the gain and phase characteristics 
of the first subamplifier with its posi- 
tive feedback to draw the phase and 
amplitude responses for the complete 
amplifier, to which the main negative 
feedback is applied. 


A mu-beta calculator 

These more refined calculations be- 
came really practicable in October, 
1949, when Jean Felker of the Bell 
Laboratories published a paper called 
“Calculator and Chart for Feedback 


wot 
danger p 

when you draw 

Part IIT, you mu 

the bottom, and 

150° in Fig. 5/III) be 
thus have 
margi! 


what we 
We can write 


as 


Where y (gamma) 
of the mu-beta effect 
phase. We know the phase 
feedback network, becau e we 
culate it using the templates: 
wv (psi). The phase shift 
amplifier is then (180 -w). Wher 
v is zero, this is (180 — «) instead 
the value without feedback, (180 + 4) 

The gain of the am} y decil 


Can ca 
call th 
through the 


plus the ideal gain, 20 db. These 


Greek letters have beer ised becau 


they are the 


Felker 


Same a Tho 


SE in 
paper: the or difference 


1 Available from Graphimatics 
Kirkwood 22, Mo 
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Fig. 3—Impedance forms plotted in db 
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that our @ must have a negative sign. 

For some purposes it is rather useful 
to turn the mu-beta effect upside-down. 
Let us write v (upsilon) 1/y. Then 


1+ |Kf! /6 


I did not 
ust to show 
particular 


do this bit of mathematics 
how I am: this 
form is rather a useful one. 
the impedance shown in Fig. 
any impedance, and R is a 
Taken together the imped- 
ance is R Z, and this can be written 
Ril + Z/R). 


Remembering 


clever 


Consider 
l-a. Z is 


resistance, 


that Z is 
write 
Z 
I 
If we put 6 #’ and KB R/Z 


the impedance of the two-terminal net- 
rk is thus Ri . 


In much the same way, the admit- 
tance of the circuit in Fig. 1-b is 


a general 


edance, we can this as 


> /f 
 R 


and we put K@ = Z/R and also put 


6 @’, to make the ad- 


' 1 
mittance equal —, 
R 
We can go even further, and apply 
this expression to the networks of Fig. 


2. If we take the ratio 


= which is the 


most useful when we want to convert to 
decibels, we have for this ratio: 


Z 
R 

Even the impedance forms are useful 
in decibels, when we connect 
an impedance as the plate load of a 
pentode, the gain is g.Z, or (20 log 
gm + 20 log Z) decibels. For that rea- 
son, the curve of » given as Fig. 3 shows 
v in decibels. 

We could, of course, proceed to use 
those curves to determine the mu-beta 
effect, but the Felker calculator is much 
more convenient. This chart is repro- 
duced as Fig. 4. The rotatable arm 
should be cut out, fastened to a suitable 


because 


Fig. 4—This is a simplified version of the Felker chart described in the text. 


backing of thin card or plastic, ar 
tached to the center of the 
chart. One end of the 
longer than the other, and in 
end moves over the upper se 
which represents the t 
scale. 

Figs. 5 and 6 have been const 
enable us to work out an exan 
circuits of 6 db per octave are 
with characteristic frequenci¢ 
and 4\ 2. The most feedback wt 
be applied without instability 
and for this example we sh: 
that we are applying 15 db of f 
We therefore construct the se 
marked MU-BETA, with its 
15 db down level on the G 
MAXIMUM scale. In Fig. 6 we 
new phase scale, working d 
zero at the old 180° level. 


moving 


mu-be 


Using the calculator 

Now take the 
we have mu-beta +4db 
find the point where 
and mu-beta phase 50°. It 
the top left-hand side (I alm« 
corner) of the chart. Turn the 
arm until it passes through tl 
and read off the mu-beta eff 
tude, on the arm itself, and 
on the semicircular scale. We 
db, 40°. Repeating the 
other points, we get +4 i 
oh) 2\ . and so on, All the 
have been plotted in on Fig 
on Fig. 5 you will remember 
mu-beta effect is the deviati 
from what we expect in t 
theory. We use the mu-beta 
plotting the response. As yo 
the “flat” gain is about 1.5 db 
zero determined by the sim} 
The phase shift is, at most frequ 
much with feedback, but 
edge of the working band it 
sharply upward. You can see how 
gerous this can be in a mul 
amplifier, by considering the 
o 4: with feedback the gai 
above the standard value. but the 
shift has practically hit the 180 
As a subamplifier in a 
multiloop system this parti 
could give you enough headac 
lifetime. 

Suppose that in place of th« 
planned, the amplifier has in 
old tubes, or low-limit tubes 
without feedback K, which we 
ing mu in this article, may have 
6 db. The feedback term, #, r¢ 
same, however, so the produ 
beta) is down 6 db. The n 
zero, on the left of Fig. 5, 
be set at 9 db on the ‘ 

At a 2 we have 
@ = 50°, so that the uf effect 
instead of +1.6db. As w— > 0, 
sponse, for (uf) 9db and 
is 2.6 db: the response therefor« 
en 2.8 db at w 2 for 
case, instead of 3.1 db for the 1 
gain case. The mid-band ga 
dropped 1.1 db. 

I am not inclined to discuss this ap- 
plication of the mu-beta calculator any 


calculator 
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Fig. 5—Three design curves of amplifier 
VI 

mat 
tne 


may remember, we showed 


that a quantity called the stal 
useful 


rin measure 


afety 


Was ;¢ 
of 


‘tv 


in our notation. The mu-beta effect, you 


will remember, is 


K 3 


have a value of, say, 


r owe 6 db for 
K, and we calculate the u-effect cor- 
6 db, the quantity we ob- 


responding to 


2 4 
FREQ (@) 


Fig. 6—Two curves showing phase shift. 
JULY, 1951 


MOVING ARM IN POSITION FOR MU-BETA EFFE 
la LITY MARGIN 
a 


Fig. 7—The calculator solves a problem. 


Let us di 


and 6 


lity marg) aw 


» a table from Figs. 5 


> effect 


Margin 


10.8 -7.3 ; + G2 5.8 db 


Stability 


line was calculated directly, 
(~10 db, 97°), (—7.5 db, 75°) 
the chart. This 

s not necessary to pass through 


mu-beta effect, ov 


nts on means 
er-all 
k the 
feedback 


ponse, 

} S ystem In ordet 
jility margin, When the 
path nonuniform i 
can be helpful, that 
is to plot the two pairs 
beta, and 


t cher 


has a response t 


very 


because all 


need be done 
of curves, for mu-beta and for 
then determine the stability directly. 
There is a attractive phrase 
which you can find in British patents: 
“Having now particularly described and 
ascertained the nature of the invention 
Well, we’ve done that, but just in 
case the explanation has not been suf- 
ficiently certain, Fig. 7 shows how the 
ator is actually set to fish out the 
results 2. The point marked A 
s at mu-beta +4.2 db, mu-beta phase 
0°: the rotating arm OA has been 
until the edge passes through 
and the mu-beta effect is 
A on the scale printed on 
the arm. The phase of the mu-beta ef- 
fect is read off on the circular scale. 
For the stability margin we hunt out 
point B, —4.2 db, 50°, and twist the arm 
to rough this point. The sta- 
bility margin is read off from the arm. 
Wary readers may have noticed that 
almost everything I have discussed in 
this of articles with the 
analysis of feedback and not 
the synthesis. We guess a circuit, and 
test it, on paper, to see if it will work. 
Nearly everything in the field of cir- 
cuit design boils down to this in the 
end: The main differences appear in the 
methods of testing. At one extreme you 
wire up the circuit and pray; at the 
other extreme you test on paper in such 
a general way that you never come to 
a practical answer. These articles are 
aimed at a reasonable compromise. They 
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Part XIII Stroboconn, precise fre- 


quency meter, measures sound accu- 
rately to hundredths of a semitone 


Photo A—Discs used in Stroboconn. 


HILE this series is concerned 

with electronic musical in- 
struments, the Stroboconnt 

is so closely allied with elec- 

tronic music and so useful with elec- 
tronic organs as well as more conven- 
tional acoustic instruments that it 
should be of great interest to all who 
work with both electronics and music. 
The Stroboconn is in essence an ex- 
tremely accurate frequency meter. It 
was specifically designed as an aid in 
tuning musical instruments, by the 
manufacturer of the Connsonata—an 
electronic instrument we shall describe 
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SCANNING 
WINDOWS 


VOLUME 
CONTROL 


TUNING UNIT 
SCALE POINTER 


TUNING KNOB 


Phote B—The Stroboconn is in two sections. In use they are removed from 
covers and the scanning unit placed atop the — 
contact microphone may be employed, being plac 
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INTERCONNECTING— 
CABLE 
ij 


unit. Either an air or 
near source of sound. 


USIC 


By 
RICHARD H. DORF* 


later in the series. It is also highly 

tive in the laboratory and in indust 
for measuring vibrations, oscillations 
and other periodic phenomena wit! 
frequency range. 

The instrument is in effect a su 
stroboscope. Twelve discs, each a re 
of the one shown in Photo A, rev 
different speeds. Each disc correspond 
to a note of the tempered musical s 
and revolves faster than the preces 
lower one by a ratio of almost exact 
the 12th root of 2. A special large neon 
lamp is excited by a microphone-fed 
amplifier. When the microphone is 
placed near a source of sound—a piano 
tone, for example, or an organ nots 
the neon lamp flashes at the freque: 
of the sound, illuminating the dis« 
stroboscopically. If the speed of one 
the discs is such that the 
black segments passing a giver 
per second is the same as the audio f 
quency being measured, the patterr 
pears to stand still. Calibrations on the 
Stroboconn then indicate the frequency 
All 12 dises can be seen through smal! 
windows, as Photo B shows. 

Photo C is a photograph of one of the 
windows, exposing a segment of the disc 
behind it in motion. As Photo A indi 
cates, each disc has seven 
rings of patterns, each ring having 
twice the number of black portions as 
the adjacent inner one. Thus each dis 
takes care of the same note in 
succeeding octaves. In Photo C the nar 
row part of the window exposes the 
innermost ring on the disc. The first 
three rings are invisible because the 
frequency being measured corresponds 
to that of the fourth ring, in which the 
stopped pattern can be seen. This tone 
apparently has some harmonic struc 
ture, for the fifth and sixth rings are 
also stopped, though they 
nated less well. 


number of 


concentric 


seven 


are lun 


Electronic circuitry 

The most essential requirement fo: 
accuracy in an instrument of this kind 
is that the motor driving the dises rur 
at constant speed. In the Stroboconn 
this regulation is provided by driving 
the motor with a tuning-fork-excited 
amplifier, diagrammed in Fig. 1. The 
tuning fork is made of a special alloy, 
called Connivar, which has an extreme- 
ly low temperature coefficient. The 
metal is so stable that the accuracy of 
the fork varies only a maximum of .002 
percent per degree Centigrade. For 
musical purposes a pitch accuracy of 
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0.1 percent is considered very high and 
few people (if any) can perceive pitch 
variations so small. In continuous oper- 
ation the entire instrument, including 
gears, fork, and all other variants, is 
accurate to within .05 percent. 

The fork is driven by a regenerative 
circuit, in which respect it resembles 
electronic oscillators. The pickup coil 
(Fig. 1) drives the first grid of a 6SC7. 
The plate output is fed to the grid of 
the second section, part of whose plate 
load is the fork drive coils. Thus the 
output of the fork is fed back in the 
correct phase to furnish driving signal, 
the driving power being supplied by 
the B-voltage source, a_ standard 
rectifier-flter combination. 

The fork-controlled signa! is then fed 
through a 6SN7-GT phase inverter to 
a push-pull-parallel 6V6-GT output 
stage. The secondary of the output 
transformer drives the synchronous dise 
motor, 

The normal frequency of the tuning- 
fork 55 cycles, but the 
frequency can be varied at will. Photo 
ID shows the fork and the sliding 
weights whose position can be changed 
tw vary resonant frequency. The vary- 
ing mechanism is operated by a knob 
which appears at the bottom of the 
lower unit in Photo B. 

The upper of the two units in which 
the Stroboconn is mounted contains the 
motor, discs, and flashing amplifier, 
diagrammed in Fig. 2. The amplifier is 
entirely conventional: a voltage ampli- 
fier, phase inverter, and push-pull out- 
put stage. A special, large, U-shaped 
neon lamp is fed by the secondary of 
the output transformer. The lamp is 
large enough to provide light behind all 
the dises, which are translucent. 

The power connections in Figs. 1 and 
2 are rather confusing. The scheme is 
shown better in Fig. 3, an extract from 
the other two diagrams. Two power 
switches are supplied. One, called the 
POWER SWITCH, is in series with one side 
of the 117-volt a.c. line and a protective 
fuse. The other, the MOTOR-RUN WARM- 
UP switch, is a double-pole, double-throw 
unit. In the warm-up position in which 
it appears in Fig. 3 (and with the 
power switch closed) 117-volt, 60-cycle 
power is fed to the motor and the out- 
put of the tuning-fork amplifier is 
dummy-loaded by a 500-ohm, 50-watt 
resistor. After the motor and fork have 
warmed, the switch is thrown to the 
run position in which the motor is 
connected to the fork amplifier and the 
flashing amplifier power transformer is 
energized. After the flashing amplifier 
has warmed up, the instrument is ready 
for use. 

The are run by the motor 
through a system of gears. Since the 
12th root of 2 is not a rational number 
—it can be carried to an infinite num- 
ber of decimal places—the gear ratio 
from one dise to the next is not quite 
correct; no one has yet been able to 
design gears with a nonintegral number 
of teeth! It is so close to correct, 
however, that the difference is not 
perceptible. 
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Fig. 1—The motor of the Stroboconn 


amplifier. The fork is made of Connivar, has very small temperature co-efficient 


Reading frequency 

The normal position for the tuning 
unit control is at zero. The tuning fork 
weights are then set so that the oscil- 
lation frequency for the synchronous 
motor is 55 cycles per second. The motor 
is so geared to the discs that the A 
disc rotates at 27.5 revolutions per sec- 
ond. The first (inner) ring has two 
black portions so that a black portion 
appears in a given position 2 times 
27.5, or 55 times, per second. The fourth 
ring has 16 black portions; thus one 
appears 16 times 27.5, or 440 times, 
per second. If the signal fed into the 
microphone is at 440 cycles, the lamp 
will flash once each time that a black 
mark appears in the fourth ring and the 
marks will appear to stand still. At 
440 flashes per second, however, each 
black mark of the first ring is illu- 
minated 8 times each time it appears, 
so it does not stand still. As a result 
the fundamental frequency of whatever 


6SC7 
+90V 


tone is being measured is indicated b 
the innermost stopped pattern. Octave 
harmonics of the tone are indicated by 
the stopping of additional 
the outer edge of the dise (or the wide 
portion of the window) 

Each ring of each disc is 1 
around the windows in accordance with 
the ordinal note. The 
calibration strip the two set 
of windows indicates the 
quency of each note, based on an A 
440 cycles. That calibration 
essary, of course, for routine instrume 


tuning, but is helpful for other purpose 


rings toward 


imbered 


number of the 
between 
exact tre 


Is not ne 


Interpolation 
Probably the feature most responsible 
for the Stroboconn’s versatility 
music and nonmusic applications is the 
ingenious provision made for reading 
with great accuracy any frequency 
within its range. The basis of this is 
the knob-controlled, calibrated 


in bot} 


sliding 


6V6-GT (2) 


+330V 





SHI 








3 








' 
ood 
NEON FLASH LAMP 














5Y3-GT 





+335V 




















20 $20 10K 
AAA, 
VW 


> 
7.5K 210W 











a‘ AAA. 
“+iav ". 4.58 





Sorc 
ISK w, FS 


PLUG__1I7V 60-vAC 





f RUN 


+188V 


tons 
< 





NEON 
MOTOR PILOT ywarw-uP 


500 SOw 
—_AAy ———_—___——_—_o 


GEAR HOUSE 





MOTOR 








eas 


92-75 
ss 





























Fig. 2—Diagram of the scanning unit. The neon flash lamp is of special design. 
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rotates tl t nit ntre tor j niddle octaves art 


upward from zeré t at ! than responding funda 
stands L. et t n at f the taves. Too, tl 
1 cent, he choy U.2o al | nics ¢ ie iowel oct 


Tuners rarely 1 1 how pel ‘ the corresponding 


sharp or flat : except f t mentals r the middle octave 
“stretching” techniques de bed ow result is, as any musician who | 
Of greater value is the f: any heard a piano so tuned will 
: . —«¢ frequency of an oscillator, or vibr: 4 say, that it does not “sound rig 
Photo C—Photo of a scanning disc in op- ’ 


: or anything else in laborator ndus- To make it sound more natu 
eration shows stroboscope patterns. “3 ; 


try may be measured in t Way. / tuner “stretches.” He tunes 
book of tables is l ‘ with the TUNING FORK AMPL 

Stroboconn. With its a 

can discover the exact 

five significant figures) 

that can be either fed to 

amplifier or picked up by 

phone. He merely manipulates the tun- 
ing knob until one of the patterns is 
stationary, then refers to the tables for 


change in frequency rather than a con- the frequency. rere 


stant numerical change. A semitone or Piano tuning PWR SUPPLY 
halftone (the interval between, say, 9 ; 
C and Cz or E and F) represents a The old-time piano tuner w: veers 3 
a craftsman of great 1 years ¢ 
experience. Many of 
started their careers ; 
working up by stage th acting Fig. 3—The motor start circuit redrawn 
job of adjusting r : \ 
were shipped. Exp: init asi \ octaves 
which works out to approximately required an intimate , Mos 
058%. As an example, a l-cent increase construction, a first-class ear for | h, tuning an entire iInstrume 
n the frequency of A-440 is 440 x and much practical experience. pitch, balk at the ic 
1.00058, or 440.25 cycles. One of the reasons that tur yr he electromechanical device. 
In practical terms the meaning of the never been a purely mechanical ; However, the variable, 
pitch adjustments of the Sti 


overcome the difficulty. Afte 
experiment, a tuncr determine 


weight on the tuning fork. Referring 
again to Photo B, as the tuning unit 
knob is rotated the pointer on the scale 
above it reads the frequency change in 
terms of hundredths of a semitone. 
These small intervals are known as 
cents. Since the musical scale is built on 
a logarithmic, not an arithmetic, basis, 
a cent represents a constant percentage 














frequency ratio between the two pitches 
if the 12th root of 2 (see August, 1950, 1V 6OrUA 
issue). One cent therefore represents eg 
a ratio of 

2/100 


of 





how sharp or flat each note 
} 


LINE VOLTAGE COMPENSATOR CONTROL 


“stretched” octaves should 
suit his and his clients’ taste 
notes the pitch change in 
future tunings, he needs merel) 
the tuning knob according to 

‘ and tune for a stopped patt 
SLIDING WEIGHTS time saved and the accuracy gair 
: well worth while. The accuracy 
cially valuable when two piano 
used in duo-piano playing, are 
PICKUP COIL : . for then it is essential that they 
spond. For tuning the lower o« 
Is not even necessary to experi 
make notes. The tuner simply :¢ 
the piano so that with the point 
zero cents, the higher overtone 
bass notes, which appear in ring 
side that of the fundamental, 
stopped patterns. In this way, 
actually tuning the overtone 
notes to true pitch, not the funda 
tals, which will automatically | l 
(and desirably) flat. 

In next month’s article we shall | 
our discussion of tone coloring in 
tronic instruments. Following 
: article on this important phase « 

: . . : - - : tronic music we shall present a deta 
Photo D—The tuning unit. The tuning control slides weights on fork. description of the Hammond organ. 
iC. G. Conn, Ltd., Elkhart, Ind 

—end— 
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Hi-Fi operation 
obtained only by 
proper adjustment 


of three channels 


By 
JACINTO SUGRANES 


HE circuits of the three-channel 

Rico amplifier were discussed in 

some detail in last month’s issue. 

Now let’s look into the adjustment 
and operating procedure for getting the 
best results from the amplifier. 

The first step, once the circuits are 
wired up and in working order, is to 
adjust the bias on the three pairs of 
output tubes. This is an important ad- 
justment, because the 2A3’s are fairly 
sensitive to changes in bias, and any 
unbalance in any of the three pairs will 
introduce distortion. Furthermore, this 
balance should be checked at frequent 
intervals. This is not difficult, because 
the metering circuits are all built in. 

Fig. 1 shows the phase inverter and 
push-pull output stage of one of the 
three channels. The other two channels 
are identical except for the values of 
the components marked C1 and Rl, and 
these have no effect on the adjustment 
procedure, 

The bias is adjusted by setting poten- 
tiometer R3 until the plate currents of 
the two tubes are equal. Switch S1 back 
and forth between positions 1 and 2 
until the meter readings for these two 
positions are equal. Actually the meter 
reads the voltage drop across the two 
halves of the output transformer wind- 
ing and not the plate currents. The d.c. 
resistance of the two windings there- 
fore must be equal, as is usually the 
case with the better output transform- 
ers. In the Rico amplifier, pilot lamps 
are connected to a second deck on the 
meter switch, so that a lamp indicates 
which plate circuit the meter is meas- 
uring. Colored jewels for these lamps 
can be selected in color pairs to make 
identification easier. 

If the two halves of the transformer 
winding are not equal, the balance can 
be checked by measuring the plate cur- 
rent of each of the tubes. This can also 
be arranged by switching, but a some- 
what simpler method is to install closed- 
circuit jacks in each plate circuit and 
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lifier 


Home Installation showing professional appearance of the Rico amplifier 


plug in the meter to the circuit being 
measured. The meter should have a 
100-ma full-scale deflection, as the nor- 
mal plate current of each tube in this 
circuit is about 50 ma. A third way to 
check the bias is to measure the voltage 
directly from grid to cathode, but this 
requires a vacuum-tube voltmeter and 
therefore is not as easy to build in. The 
method described is adequate. 

The bias for the 2A3’s is developed 
across the 720-ohm resistor in series 
with each filament, half of the 160-ohm 
potentiometer R3, and the series fila- 
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12AH7’s 


ohm 





ment string made up of 
and the 12SC7 shunted by 
The bis I 
2A3’s cannot be varied independently 
of the other, and R3 
balance the pair. If for any reason the 
not correct for the tubes 
balanced, it must be adjusted by chang- 
ing the value of the 720-ohm 
in the filament circuits the « 
bined current for each pair of 2A3’s 
is about 100 ma. This will change after 
use, and should be checked. 
A 1-ma meter need not be 


resistor, on each 


used only 
when 


bias is 


resistors 


until 


used in th 
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Fig. 1—Phase inverter and push-pull output 











63V TO OTHER 2A3 PLATES 


stage of one channel. 





plate metering circuit, as almost any 
unit of than about 500-ma full- 
scale reading will do. It is necessary 
only to adjust the resistance in series 
with it so that normal plate current 
produces a reading well up on the scale. 
The actual value of the resistance is 
not important, as the meter is used only 
comparator and not to obtain 
values. 


less 


as a 
actual 


Phase inverter setting 


good push-pull operation, the 
voltage supplied to the output tube 
grids must not only be 180° out of 
phase, but must also be equal in ampli- 
tude. Phase inversion in this amplifier 
is adjusted by the potentiometer R2. 
The itself is simply a dual 
triode in which a fraction of the output 
section is fed to the grid of 
the other 

To adjust the inverter, set switch S2 
to position 1. This connects the two 
plates of the output stage in parallel, 
so that if the signals on the two grids 
are equa] and 180° out of phase, the 
amplified signal on the plates will be 
ancelled. Then adjust R2 until the 
signal is no longer heard at the speaker. 
Any convenient signal may be 


For 


inverte1 


of one 


source 


Universa 


HE recommended G-E reluctance 

pickup preamplifier is designed to 

start boosting the bass at a turn- 

over point of about 780 cycles. This 
turnover is a good average for Ameri- 
can records, but where the 
recorded turnover point is as low as 
500 cycles, may be excessive. 
London ffrr 78-r.p.m. records and most 
other European 78-r.p.m._ pressings 
have a turnover of around 250 to 300 
cycles. Many of these are superb re- 
cordings but they sound atrocious on 
our reproducers with the high 
boost point. 

The recommended G-E preamplifier 
can easily be modified to give a variable 
bass turnover point at the cost of a 
selector switch and a few paper capaci- 
tors. In Fig. 1 the assembly shown 
within the dotted lines replaces the 
usual .0l-uf capacitor in series with the 
33,000-ohm and ground. The 
table shows the values. The 2.2-megohm 
resistors may be used to prevent switch 


78-r.p.m. 


the bass 


bass- 


resistor 


2.2MEG RES (4) 
« 








I apne os 


Fig. 1—Variable bass turnover circuit. 
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applied to the amplifier input. Almost 
any record that is convenient may be 
used. This adjustment must be made for 
each of the three channels, and the 
other two channels silenced 
during the operation. Once the 
inverter is balanced, lock the « 
securely and switch S2 back to position 
2. S2 also controls a pilot lamp which 
indicates which position it is in. The 

inverter adjustment is fairly 
stable and normally needs no resetting 
inverter tube or the output 
tubes are changed. 

Each chann 
control. These 
over-all balance among 
nels. All except the tin-eared can usual- 
ly do a good job of this by 
record as a test 
quality record, preferably a familiar 
piece with full orchestra. This method 
is perhaps better than using an audio 
oscillator at the input, because the fre- 
quency ranges at the l 
and the only simple way to get 
all response would be 
a calibrated 
speakers. 

These individual volume ce 


must be 
phase 


phase 
unless the 


has its own volume 


are used to adjust the 


the three 


using a 


signal. Use a good 


output overlap, 
curve 


microphone neat 


be used as tone controls, bu 
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clicks. The switch 
the shorting type. 

Most American sound 
best at position 1, but some will sound 
better at positions 2 or 3. European 
recordings will probably be most satis- 
factory at positions 3 or 4. LP's will 
probably sound best on positions 1 or 2. 
Position 5 is optional and is only in- 
cluded where the amplifier might be 
used with a low-level microphone. 

Position 5 might be substituted by a 
2-megohm variable resistor to provide 
for a variable bass boost. However, this 
is not recommended, as the amount of 
boost provided without it is normally re- 
quired, and, if anything, more than this 
amount of may be necessary to 
compensate for amplifier and speaker 
shortcomings or low-level playback. It 
seems logical to use the equalization in 
the preamplifier to equalize the record- 
ing characteristics. Another 
the amplifier proper can be designed to 
boost the bass to 
factors. Otherwise 
in the preamp stage only, to be 
enough to compensate r all 
at many reproducing would be 
extremely complicated. 

The additional 
shown in Fig. 2. The 2-megohm variable 
control gives a variable boost from flat 
to about 18 db at the very low fre- 
quencies. C1 should be found by experi- 
ment. If the amplifier and speaker have 
a good bass response, Cl at .01 pf will 
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Fig. 2—Additional bass-boost stage. 
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of a plate bypass cap: 
with a variable resist 
to control the 
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standard tone 


excess 
reproduction resulting 
pre-emphasis in the 
again the capacitor 
determined by exper 
a control is added at 





Table of RC Values 





Bass Turnover 
Point (Cycles) 
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Position 


Capacitor 

Value (\.f) 
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500 








use .015 to .02 nf if V1 is a low 
triode. This should give a treble t 
over of approximately 1,000 cycles. 


—end— 
RADIO-ELECTRONICS fo 





1951 ALLIED 


the only complete 
up-to-date catalog for 


4 
\ 


Everything in Radio, Television 


and Industrial Electronics 


Bs 


Send for it today! 


Here’s the only complete, up-to-date Buying Guide to 
TV, Radio and Industrial Electronics—packed with 
the world’s largest selections of quality equipment at 
lowest, money-saving prices. See the latest in TV, 
AM and FM receivers; radio-phonos; new Sound 
Systems and P.A. equipment; High-Fidelity Custom 
Sound components; recorders and accessories; full 
selections of newest Amateur receivers and station 
gear; test instruments; builders’ kits; huge listings of 
parts, tubes, tools, books—the world’s most complete 
stocks of quality equipment. 

ALLIED gives you every buying advantage; speedy de- 
livery, expert personal help, lowest prices, assured 
satisfaction, liberal time payment terms. Get the 
latest 1951 ALLIED Catalog. Keep it handy—it will 
save you time and money. Send for your FREE copy! 


OUR TELEVISION HEADQUARTERS 


ALLIED ts ¥ 
To keep v 
on us for the late: 
picture tubes, comp’ 
accessories— plus the | 
If it’s anything in TYV—dep 


ALLIED RADIO 


the World’s Largest Radio Supply House 


EVERYTHING IN ELECTRONICS 


1D! Count 


F d on ALLIE 
p with TV, =e stocks of 


st releases and largest 
onent parts, antennas and 
atest in TV tuners and kits. 
end on ALLIED! 


JULY, 1958 


Radj 


C800 2 sss 
won 


ea 
WOT sacesoe = 
vo 


<0(6 
THE WORLD'S 
LARGEST STOCKS 

Radio Parts Unlimited 
Test Instruments 

§ Television & Home Radios 
P.A. and Hi-Fi Equipment 
Amateur Station Gear 


Supplies for Industry 


QUICK, EXPERT SERVICE 


SEND TODAY FOR RADIO'S 
BUYING GUIDE 


ALLIED RADIO CORP. 
833 W. Jackson Bivd., Dept. 2-G-1 
Chicago 7, Illinois 


(Oy Send FREE 212-page 1951 ALLIED Catalog No. 126 


Name 





Address 








Zone___ State 








AB | Klectrenics 


Radar Tracks Shooting Stars 


Using radar echoes, the speeds of 


cloud or bright moonlight 


meteors coming from outer space are 100,000 m — of age pebl 
pouring into le eartn every 
recorded at 100,000 miles per hour Oe sae ae ee ae 
earth rusnec 1rougn an extra 
concentration of this debris, pi 
By PROF. A. C. B. LOVELL and J. G. DAVIES* rapier eee cant 
servation the astronomers do 1 
7 certain where these vast 
pebbles come from. 

During the last few years 
been used to study these mete 
several of the outstanding prob 
beginning to be solved. In this 
we shall describe some of the ba 
techniques which are now in us« 


Meteor detection by radio 
When the meteor burns away 
high atmosphere it leaves beh 
very short time a dense trail 
, as well as the streak of 
which we see it. This electron tra 
ables us to detect the meteor 
The fundamental process is 
ple. A radio wave sets the el 
the trail into vibration, and wl 
are oscillating they reradiate a 
amount of the ener in 
radio wave. This energy 
toward the earth, and if we } 
sitive enough receiving 
detect these radio waves \ 
scattered from the trail. Bot! 
Fig. 1—Search transmitter at Cheshire, England, uses ex-army radar equipment. ‘©: ™ thods rite ge ‘, ne 3 
ised are generally higher thé 
ETEORS, or “shooting stars,” They rarely penetrate lower than abou otherwise one gets trouble f 
are tiny pieces of stone or 50 miles above the earth's surface, I flections from the ionized 
iron which rush into the this process of evaporating they leave regions, and the results are 
earth’s atmosphere at speeds a trail of light several miles long. interpret 
thousands of times faster than an ex- Until recently the visual or pho There are many 
press train. Fortunately for us they get graphic study of these 1 or trails than bright ones. Thus the 
very hot by friction in the highest lay- was the only way to obtain information tive the apparatus the mor 
ers of the atmosphere and burn up. about them. Although they could not be Will be detected. For example, 
: a observed in daylight, and although their} ilse equipment, using a peak trar 
eae sw fa mivere study was severely handicapped by ter power P, an aerial with 
: gain G, a receiver note fact ; 
wavelength \, it can be shown t 


MOVABLE SHORTING BAR Bry COUPI ne faintest meteor detectable v 
on: Gy\/ PA 


In this article we shall fi 
scribe a pulse apparatus worl 
72 me in which the transmitter 
and receiver sensitivity were 
the number of echoes seen corr‘ 
very closely with the numbe1 
teors which could be seen by a 
visual observer on a clear night 


72-me pulse apparatus 
In this apparatus—now in use at the 
Jodrell Bank Experimental Station in 
Cheshire, England—an ex-army radar 
transmitter forms the basis of the me- 
teor transmitter shown in Fig. 1. The 
Tubes VT98(4) ‘t20KY FIL SUPPLY GRD BAS transmitter consists of an oscillator 
stage with two British Service tubes, 
Fig. 2—Radar transmitter circuit has 50-kw output with 8-microsecond pulses. type VT-98 triodes (Fig. 2). These run 
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—%0 save the tarpoyer Milling 


One way to make America stronger is to 
give our Armed Forces more and better 
weapons—built without wasting the na- 


tion's defense dollars. An example how 


this can be done is seen in our vital guided 
missiles program. 


Using an electronic caleculator—an ana- 
logue computer developed by RCA Labora- 
tories for the U.S. Navy—the designs of 
guided missiles can now be tested in the 
drawing board stage, to save time and money. 
Information representing the rocket’s design 
is fed into RCA’s calculator. Other informa- 
tion represents flight conditions, and the two 
are then combined to show how the rocket 
performs . .. at any split second. 


Millions of defense dollars — thousands of 
hours — are saved by these mathematical “test 
flights.” And RCA’s calculator will test any man- 
made device that flies or swims . . . planes, ships, 
bullets, shells, rockets, submarines. 





See the latest in radio, television, and electronics 
at RCA Exhibition Hall, 36 West 49th St., N. Y 
Admission is free. Radio Corporation of America, 
RCA Building, Radio City, New York 20. 


New electronic computer at 
RCA Laboratories “test-flies” 
rockets before they are built 


Models of guided missile and bomber 
about to meet on the plotting board of 
RCA’s computer. 
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at 20 kv on the plates and are tuned 
with resonant lines in the plate and 
grid circuits. The oscillator is cathode- 
coupled to a grounded-grid amplifier 
stage of two similar tubes, and the out- 
put is tapped off the plate lines. This 
transmitter gives a peak power of about 
50 kw for ond 


8-microse¢ pulses at a 


Fig. 3—A Yagi antenna mounted 


repetition frequency of 600 pulses per 
The filament supplies are fed 
cathodes via coaxial (“unity- 
Editor) chokes, which 
act as coupling transformers. 
The normal superhet 
with grounded-grid triodes in the first 
two stages to give maximum sensi- 
tivity. The if. is at 10 mc, and has a 
bandwidth of 1 megacycle. Negative 
pulses can be applied to the suppressors 
of three of the five i.f. tubes to suppress 
the receiver during the transmitter 
pulses, and to blank out unwanted 
echoes from ‘1.e local hills. 
Both transmitter and 
connected to the same aerial system 
with a spark-gap switching arrange- 
ment. Sometimes a simple dipole aerial 


second. 
to the 


coupled” also 


receiver is a 


receiver are 
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is used, but more often it is the array 
of Yagi elements mounted on an old 
army searchlight shown in Fig. 3. This 
gives a beam of +10 degrees width, and 
can be pointed at any part of tl 

The output of the is di 
an A-scope which 
seen in Fig. 


receive! I 
on can 
goes to an auto- 


army searchlight scans sky. 


matie recorder which will be described 
later. 

A photograph of 
a meteor trali Is 


number of 


echo from 
Fig. 5. The 
with this ap- 
paratus is close to that seen by a visual 
observer under good dark sky condi- 
tions, and is normally from 2 to 10 per 
hour. When the showers occur the hour- 
ly rate rises to 50 or 60 for several 
nights in succession. During a remark- 
able event on October 10, 1946, it in- 
creased by 5,000 times to 160 per minute 
between midnight and 3 a.m. On 
this occasion the earth passed close to 
the Giacobini-Zinner comet, and was 
bombarded for six hours as it crossed 
the orbit. 

In similar piece of 
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snown iI 


meteors seen 


:30 


equipment on 73 
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Fig. 4—Receiver at Jodrell Bank site is viewed on A-scope unit seen here. 
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Fig. 5—A picture of a meteor trail. 
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Fig. 6—Two fixed beam antennas are used on 73 mc, each having 6 Yagi elements. 


pendicular point from the station to the 
trail are shown in Fig. 8. The horizontal 
spacings OA, OB, OC, ete., can be 
shown to be 1.2\/RA, 1.9\/ RA, 
2.3\/ RA. A is known, the range R can 
be measured on an A-scope display. 
Hence if we can measure the time T,, 
for the trail to form from A to B ete., 
then the velocity of the meteor is given 
by: AB /T,, ete. The great difficulty 
is in measuring these time intervals. If 
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Fig. 7—Long duration meteor trail echo. 
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Fig. 8—Meteor position amplitude curve. 


typical values, A im, R 300 km, 
are inserted, we see that OA is only 
about 1 km. But an average meteor is 
moving at about 40 km per second, 
hence the time interval between O and 
A is only of the order of 0.025 seconds 
or 25 milliseconds. 

In the velocity recorder, which can 
be seen in Fig. 4, photographs are taken 
of two cathode-ray tubes, each with a 
single-stroke time base. One time base 
lasts for about 10 milliseconds, and is 
used to measure the range of the me- 
teor by standard radar methods; the 
second time base lasts for 0.1 seconds, 
and displays the first 60 echo pulses 
received side by side. A photograph of 
these pulses appears in Fig. 9. The 
time bases are triggered simultaneous- 
ly, by the first echo pulse received that 
is greater than a given amplitude— 
about twice the receiver noise level. 
The transmitter is pulsed at 650 pulses 
per second, so that the separation be- 
tween pulses is 1-5 milliseconds. Thus 
the time intervals between the maxima 
and minima can be with 
great accuracy. 


measured 


The recorder unit 


A block diagram of the recorder is 
given in Fig. 10. The output from the 
receiver is fed to the cathode-ray tubes 
via an amplifier, and is used to 
trigger the time bases via the discrimi- 
nator unit. This unit is required to 
separate the from impulses 
caused by atmospherics or ignition sys- 
tems. Its operation will be described in 


also 


echoes 


detail below, and a schematic of the 
discriminator unit appears on 
In addition, a set of reiays is trig 
gered from the discriminator 
fiashes a light onto a clock, recording 
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taken, 
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and is about 8 microseconds 

duration of a single noise 

determined by the receiver bar 

and is 2 or 
The circuit diagram is giver 

11, and the waveforms in Fig. 12 

V1, V2, V3-a, and V4 form an 

amplifier with cathode follower 

the receiver noise at the cath 

V3-a being about 20 volts peak-t 

and positive in sign. V5 

stage, with about —20 volts | 

grid. Hence it is normally cut 

begins to conduct as soon as any 

rises much above the noise level. Gr 

current limits the signal at about twi 

the receiver noise level, producing wave- 

form B (Fig. 12) on the plate of V5 

V7 comprises the discriminator stage, i 

effect an infinite impedance detector 

circuit, and a cathode follower, the 

put from which is shown at C in F 

On the leading edge of the 

first half—originally only pass 

150 microamperes—is cut 

cathode falls at a rate determi! 

its stray capacitance. On the 

stroke, however, the tube conduct 

ily, and hence returns very ray 

its origina] potential. This is 

tant, as interference caused by 

systems frequently consists 

of impulses with very litt 

between them, 


suppressing th 
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The effect of this circuit is first to 1 
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tude, and then to them 
amplitude that depends on the dura 
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Fig. 9—Recorder unit time base photo. 
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Fig. 10—Recorder unit, block diagram. 
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Fig. 11—The discriminator unit which detects the meteor echo pulses and passes them to the camera relay circuits. 


of the pulse. The remaining circuit 
consists of a phantastron set to trigger 
on pulses greater than a certain dura- 
tion (set by R30) which triggers the 
time-base circuits, and operates the 


relay coil RY. The contacts on the sup- 
pressor grid of V5 are by the 
relays, and prevent the circuit being re- 
triggered until the camera is reset. 
Many thousands of meteor velocities 


closed 


AN EXPERIMENTAL CHASSIS 


Like most ardent experimenters, I 
never seemed to have a chassis which 
was punched just right for the circuit 
I happened to be building at a partic- 
ular moment. Tiring of using the same 
old battered chassis for every experi- 
ment, I developed two small basic units 
from which larger chassis can be con- 
structed. This setup has the following 
advantages: (1) Socket holes are al- 
where I want them; (2) wiring 
can be systematic with easy access to 
A-, B-, and greund leads; and (3) the 
chassis can be used for breadboard ex- 
periments or for a finished product. 

The drawing shows the shapes and 
sizes for the units. The U-shaped 
socket strip is punched in the top for 

socket and in one side for two po- 


ways 


basic 


similar controls, An 
strip is located 
socket strip to 
which run the 
Each 


tentiometers or 
eight-point mounting 
close to one side of the 
support power leads 
length of the completed chassis. 
strip has three small angle 
brackets on each open side. These 
brackets are aligned so the strips can 
be bolted together or to the end pieces. 

The end pieces have 10 holes for 
mounting pilot lamps, insulated jacks, 
plugs, terminals, and rotary switches. 
Two additiona| mounting holes are pro- 
vided for toggle switches. The bend in 
the end pieces makes a steady support 
for the chassis when upside down. 

The photos show an amplifier con- 
structed on the chassis and the end piece 
and socket strip.— Otto von Guericke 
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have been measured by this type of 
recorder, enabling great progress to b« 
made in some of the fundamental 
problems of meteor astronomy. 
Great use has been made by 
at Ottawa and Stanford of c.w. tech 
niques for special purposes. For 
ple, if c.w. is used, the above diffr action 
photographs appear as continuous ré 
ords and more zones can be 
This is especially true if the reflected 
wave from the trail is allowed to bea 
with a local ground wave. In this 
the fluctuations can be seen before 
perpendicular point O (Fig. 8), 
a local reference phase is availal 


workers 


exam- 


measured 


ECHO NOISE 











Fig. 12—The discriminator waveforms 





fore the perpendicular reflection take 
place. Of course the range of the meteo 
has to be measured by using a sub 
sidiary pulse apparatus. Incidenta 
these c.w. fluctuations can be heard as 
the so-called Doppler whistles, since t} 
period of the oscillations lies in th: 
audible range. Such whistles have be« 
picked up by amateurs and can be 
heard easily if they can tune to an 
unmodulated carrier at several 
distance on a frequency of about 

or 30 mc. 

In this short article we have concen 
trated on describing some basic tec! 
niques used in the radio observation of 
meteors. The results obtained dur 
the past few years have revolutioni 
the science of meteor astronon 
work is also of very great interest 
physics, since a new tool now exists f 
studying the conditions in the hig! 
stratosphere, and invaluable data is 
being obtained about such diverse sub- 
jects as upper atmosphere wind motions 
and the processes of ionization. 

—end— 
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How an Electronic Brain Works 


Part X—The product of two binary numbers. 


By EDMUND C. BERKELEY* and ROBERT A. JENSEN 


N THE two previous articles we 

discussed how a brain built around 

electronic tubes can store informa- 

tion, add, and subtract; and we drew 
up schematics for an adder 
subtracter (RADIO-ELECTRONICS, 
1951, page 39). 

The basic components which are re- 
quired for an electronic brain have been 
* Author: Giant Braina, John Wiley & Sons, Inc 


and a 
June 


labeled as we 
table below: 


have indicated in the 


Symbol Name 
A an AND circuit 

( an OR circuit 

E an EXCEPT circuit, or inhibi- 
nP 


F-F 


delaying 
times 
an electronic switch, or flip-flop 


pulses 


Now let us see how we can use these 


components to design an electror 
tiplier, which can multiply tw: 
numbers together and give the pr 
A circuit which will multiply is 
in Fig. 1. It contains 17 components, 
which are connected by 
arrows, along which | i 
one direction. This circuit has seven 
input lines, numbered terminal 1 to 
terminal 7, and one output line, 


lines bearing 


pulses trave n 


num- 
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Fig. 1—This multiplier circuit has 17 components. There are 7 input lines and 1 output line where the product appears 
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bered terminal 8. The result of the 
multiplication, the product, comes out 
on the output line, and the two factors 
of the multiplication, the multiplicand 
and the multiplier, come in on lines 
Tl and T2. 

All information travels through this 
circuit in pulses serially along one line, 
and so the scheme of the circuit could 
operate for binary numbers as large as 
50 or 100 digits, just by altering the 
length of the delay lines. To explain the 
circuit operation, we shall assume that 
we are going to multiply two four-digit 
binary numbers. We shall multiply 
binary number 1101 (one-one-oh-one, 
or one eight plus one four plus no two’s 
plus one one, or thirteen) by the binary 
number 1011 (one-oh-one-one, or one 
eight plus no four’s plus one two plus 
one one, or eleven). The answer will be 
10001111 (the sum of 128, 8, 4, 2, and 
1, or 143, which of course equals 13 
times 11). Since the answer will be 
eight binary digits long it is conven- 
ient to specify that the multiplier cir- 
cuit operates in six machine cycles, each 
handling eight pulses corresponding to 
eight binary digits. The reason for eight 
pulses is obvious; that for six cycles 
wil] appear later. 

This example of multiplication, by the 
way, is the same example worked out 
with relays that was discussed in the 
December, 1950, article of this series, 
Part II]. The comparison of the multi- 
plication there using relays and the 
multiplication here using electronic 
tubes is instructive, if any reader cares 
to look it up. 

In the first cycle, the multiplicand 
1101, in the form of a series of eight 
pulses, or a binary number, 00001101, 
enters along line T1. The number shows 
the timing of these pulses represented 
in order from right to left, the earliest 
pulse being at the right. 

Note well that on any line where the 
direction arrow points to the right, a 
regular binary number will represent 
pulses in the proper time sequence. We 
have avoided writing binary numbers, 
or series of pulses, on lines directed to 
the left because the sequence of pulses 
and the regular way of writing digits 
in the number would be opposite. For 
later cycles, we write the binary num- 
bers of eight digits one under another. 
This helps to see without difficulty the 
pattern of as many as 40 or 48 consecu- 
tive pulses. 

The series of eight multiplicand 
pulses go into the 8-pulse-time delay 
line D1, and they will accordingly issue 
in cycle 2 as 00001101, and apply for 
admission at the door of AND circuit 
Al, EXCEPT circuit El, and EXCEPT cir- 
cuit E2. 

FLIP-FLOP F-F1 controls admission to 
the EXCEPT circuits El and E2. Because 
of the pattern of reset pulses (see later 
discussion) coming to this flip-flop, the 
EXCEPT circuit E1 is inhibited, while E2 
is not inhibited. Consequently, the 
pulses go through E2, and through the 
one pulse-time delay line D3, through 
the noninhibited Except circuit E3, and 
round the loop through D1 again. As a 
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result, the multiplicand is shifted, to the 
left one digit and the output from the 
delay line D1 of the numbers applying 
for admission to the AND circuit Al is 
therefore as follows: 


Cycle Number 


00000000 

00001101 

00011010 

00110100 

01101000 

00000000 
In the first cycle also, the multiplier 
1011 enters as a series of pulses 0000- 
1011 into the one pulse-time delay line 
D4 and the seven pulse-time delay line 
D2, and goes round the loop through 
delay line D2 in such a way that there 
issues from the loop the following num- 

bers: 
Cycle Number 
OOO00000 
10001011 
01100010 
11000101 
10110001 
00000000 


The first digit is carried around to the 
eighth digit’s place by D2 and E4 in 
each cycle. Because the delay line is 
only 7 pulses long it advances the pulses 
one step. In cycle 3, for instance, we no 
longer have the number 1011 at the 
right-hand side, but 101, the other one 
having been attached to the end (left 
side) of cycle 2, where it replaces the 
zero that would otherwise be there. The 
first digit in any one of these numbers, 
in the sequence in which they 
through the circuits, is at the right, and 
the /ast one at the left. This follows our 
regular practice in adding or multiply- 
ing on paper, but not in writing down 
figures. These numbers now continue 
and apply for admission at the door of 
AND circuit A2. 

The other line going into AND circuit 
A2 is line T3, called “timing-pulse in- 
put from time-pulse selector,” and the 
pulses (or numbers) that come in on 
this line are as follows: 


pass 


Number 


00000000 
00000001 
00000001 
00000001 
00000001 
00000000 


Cycle 


These are standard pulses and would 
accordingly apply for any four-diget 
multiplier. 

Their purpose is, we shall see later, 
to allow a single digit of the multiplier 
to go through the AND circuit, and the 
timing is such that just the proper digit 
of the multiplier is allowed to go 
through the AND circuit. 

Now an AND circuit performs the op- 
eration of “both,” i.e., logical multipli- 
cation, operating digit by digit, pulse 
by pulse. Consequently, the numbers 
that issue from the AND circuit are the 
logical product, according to the follow- 
ing very simple table, of the numbers 
coming in: 


So the numbers (or pulse series) com- 
ing out of AND circuit A2 are now: 


Avmonr = 


The output of AND circuit A2 leads tu 
the “set” side or left side of FLIP-FLOP 2. 
The “reset” side or right side of FLIP- 
FLOP 2 receives a series of reset pulses 
(see later discussion) as follows: 


Cycle 


100¢ 
10000006 


These are the two inputs of the flip-flop. 
So what comes out? 

A flip-flop conducts on one side and 
not on the other side, depending on the 
last pulse that has come in on either 
side. Specifically: 

Input: Output 

Last Pulse Received on 
Left Side } Right Side Left Side 
0 1 0 


1 } 
0 | 1 0 1 


Conducting on 
Right Side 


1} 


The operation of a flip-flop is ambigu- 
ous, not defined, if the last pulse comes 
in simultaneously on both left and right 
sides. So before any inputs are accept- 
able to a flip-flop there must be no cases 
of 1 and 1 occuring at the same time. 
Applying this rule we can calculate 
the output of FLIP-FLOP 2 as follows: 


Input 
Cycle |Left Side Right Side 
10000000 
1O000000 


1 00000000 


00000001 
q 60000000 
4 H0000001 


00000001 


10000000 
10000000 
10000000 


10000000 000000 


6 00000000 


Wherever we see a zero on one side 
of the flip-flop output, we must see a 
one on the other side. This is merely 
equivalent to saying that one side or the 
other, but not, both sides, of the circuit 
are conducting at any given time. 

We may note that the output of the 
right side of FLIP-FLOP 2 is not used in 
this circuit, but is available and might 
be useful somewhere else in the com- 
puter. The output of the left side, how- 
ever, goes to AND circuit Al and is there 
very useful. The flock of 1’s on cycles 
2, 3, and 5 allows the shifted multipli- 
cand to go through A1 in the case of the 
first, second, and fourth multiple, and 
this is precisely what we want. Further- 
more, the fourth multiple of the multi- 
plicand will never be more than 7 digits, 
and so the change of the flip-flop at time 
8 in each cycle does not interfere with 
the multiples of the multinlicand 

ADDER at cycle 2 takes in the first 
multiple of the multiplicand, adds it to 
0 coming in on the other line, and passes 
it around the loop through the nonin- 
hibitory EXCEPT circuit £5 to the par- 
tial sum register, the 8 pulse-time delay 
line D5. One cycle later this first mul- 
tiple comes out, going to the adder. But 
now it is matched in time (cycle 3) with 
the second multiple, and the adder pro- 
duces the sum of the two of them, and 
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ELECTROSTATIC TUBE 


Rauland’s new low potential electrostatic-focus 
picture tube is not just a “defense period” substitute 
but a permanent and major advance 
in television cathode ray tube development 


FOCUSES with D.C. voltage already avail- 
able from the receiver’s power supply. 


ELIMINATES focusing coils and magnets— 
saves critically scarce copper and cobalt. 


REQUIRES NO re-engineering of present tele- 
vision chassis ... NO added high volt- 
age focus circuit . . . NO added receiver 
tubes—NO additional components ex- 
cept an inexpensive potentiometer. 


BETTER in all ways! Not only saves mate- 
rials but also gives an actual improve- 
ment in picture quality because the 
over-all focus is better . . . and because 
it is completely stable in focus under 
considerable variations in voltage. 


This new Rauland development is now 
available in substantial quantities in 17 
and 20 inch rectangular tubes. For 
further information, address... 


THE RAULAND CORPORATION 


4245 N. KNOX AVENUE * CHICAGO 41, ILLINOIS 


SULY,. 19E9 











Aeathhecl movtl 0-6... PUSH-PULL...5” 
OSCILLOSCOPE KIT 


new Heathkit 5” Push-Pull Oscilloscope Kit is again the best buy. No other 
kit Ee omen half the features — check them. 
Measure cither AC or DC on this new scope —the first oscilloscope under 
$100.00 hand a DC amplifier. 
The vert —— has frequency d sep input into a 
stage. The gain control is of the non frequency discriminating 
+ response at anf, a A ay om pentode stage feeds — bs tube 
positioning contr: wide range observing any portion of the trace. 
ihers are direct coupled to the CR tube and may be used 
ig ae tading poms are provided for AC = ~ 
‘of type sweep generator has sew frequency compensation ior the 
it covers; 15 cycles to over 100.000 cycles. : 
uses 10 tubes in all, including 5” CR tube. Has im- 
useful to 2 megacycles. Tremendous sensitivity 
— .09V¥ RMS per inch vertical. Only Heathkit 


transformer has 506% more laminations. It runs cool 
ic field. A complete electrostatic shield covers 
has Icad ema a out for proper grounding 
sections for the vertical and horizontal 
them. An improved intensity circuit 
nd better intensity modulation. 
the trace to be syacheanized oh either 
sere Westure bes = peg moter ratte 








encountered 


Model 0-6 Shipping Wt. 24 Ibs 


| $3950 


Yew MODEL V-4A 
Aeathlet 
VTIVM KIT 


The new Heathkit Model V-4A VTVM Kit meas 
ures up to 30,000 Volts DC and 250 megacycles 
when used with ac ry prot -think of it 
all in one electron rument more usef 
than ever before A Immeter is so fl 





The companion piece to a scope 
— Feed two different signals 
into the switch, connect its 
output to a scope, and you can 
observe both signals — each as 
an_ individual trace. Gain of 
each input is easily set (gain A 
and gain B controls), the 
switching frequency is simple 
to adjust (coarse and fine fre- 
quency controls) and the traces 
can be superimposed for com 15-2 


parison of separated for indi- Shi — a 
vidual study ( position control ) pping 


Use the switch to see distor $1950 
tion, phase shift, clipping due 
to improper bias, both the in- | and extended in its rest + 1 db from 
put and output traces of an amplifier, —as a square 20 cycles to 2 t eliminates 
wave generator over limited range ? the need fo par ve / VTVM's 

The kit is complete; all cubes, switches, cabinet, power ‘ The 
transformer and all other parts, plus a clear detailed 
construction manual 


A Le MO Mey fut Feed me 


5 


> new 20% icroampere 15” streamline 
meter with qualit pson movement five 


Eee mmonly used 1 MA 


meter) has a s proof plastic meter face 


F 
: fc axi otection. Meter has all the 
.Weathhit 30,000V DC 4 Aah atin cok tales BE ele, OF ee 
PROBE KIT ® ohms, db (direct reac and even has a 
A new 30,000 V DC Probe Kir special zero center marking for quick FM align 
to handle high voltages with ment 
safety. For TV service work There are six complete ranges for each func- 
and all other high voltage appli- , - 
alt . “ ‘ tion. Four functions give total of 24 range The 
cations. Sleek looking—Two * “ . ' 
color molded plastic a 3 vole range allows of the scale for Model V-4A Shipping Wt. 8 Ibs 
body and guard - jet bal reading 1 volt, as against only 20% of the 3 
handle. Comes with connector, j scale on the 5 volt types Note New Low Price 


cable, and PLS5S type plug New 15% ceram recision resistors are the 

Plugs into Heathkit VTV fi so most accurate commer type available — you 

$ 50 that 300V scale is conveniently j find the same make id q y in the finest 
5 multiplied by 100. Can be used — I sree . 

laboratory equipment selling for thousands of 





with any standard 11 megohm MS 
VIVM. | dollars. The entire voltage divider decade uses 
No. 336 High Voltage Probe Kit Shipping Wt. 2 Ibs. these 13% resistors 
Both AC and DC voltmeter measurements use a push-pull electronic tmeter cir 
and the meter circuit makes the meter burn-out pré Electronic ohmmeter 


Weathhit P ™ ures resistance over the amazing range of 1/10 ohm to one billion ohm 


3 volt battery. Ohmmeter batteries mount on the assis 1M snap-in 
RF PROBE KIT replacement 
This RF Probe Kit comes com- Voltage ranges are full scale 3 Volts, 10 Volts, 30 Volts, 100 
plete with probe housing, crystal 1000 Volts. Complete decading coverage without gaps 
diode detector, connector, lead The DC probe is isolated for dynamic measurements. Negligible « 
and plug and all other parts plus i the accurate reading without disturbing the operation of the equir 


clear assembly instructions. Ex K n 

age it comes complete: cabinet, transformer, Simpson meter, test leads 
tends range of ag VTVM ipping Wt. 1 Ib. ‘ 7 
Shipping b and instruction manual 


to 250 Mc. & 10%. Works on 
any ll megohm input VTVM. $550 
Specify No. 309 RF Probe Kit 
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bse: instrument provides a frequency modulated signal covering, in two bands, 
¥ # “the tange of 10 to 90 Mc. and 150 to 230 Mc.—thus, ALL ALLOCATED TV 
CHANNELS AS WELL AS IF FREQUENCIES ARE COVERED. 
_... An absorption type frequency marker covers from 20 to 75 Me. in two ranges " 
=—therefore, you have a simple, convenient means Of frequency cheching of | 
IP's independent of oscillator calibration. 
Sweep width is controlled from the front*panel and. covers a sweep dc viation 
of 0-12 Mc. —all the sweep you could possibly need or want. 
And still other excellent features are: Horizontal sweep voltage.avail able. at 
~ the front panel (and controlled with a phasing control) — both stop 
ah continuously, variable attenuation for setting the out; nal to the 








if and ‘marker tuning condensers — and 

race with. base reference level: -Make® you: 
repair with confidence order your Heathkit TV Model 1S-2 
Shipping Wt. 20 Ibs 


Heathect SIGNAL GENERATOR KIT Heathkit 
The new Heathkit Signal Generator Kit has SIGNAL T RACER 


dozens of improvements. Covers the extended and UNIVERSAL TEST SPEAKER KIT 


of 160 Ke to 50 megacycles on funda 

mentals and up to 150 megacycles on useful The 
calibrated harmonics; makes this Heathkit has now been combined with a uni 
ideal as a marker oscillator for TV. Output versal test speaker at no increase in 
level can be conveniently set by means of price. The same high quality tracer 
both step attenuator and continuously vart follows signal from antenna to speaker 
able output controls. Instrument has new locates intermittents finds de 
miniature HF tubes to easily handle the fective parts quicker aves valuable 
high frequencies covered service time gives greater income 

Uses 6C4 master oscillator and 6C4 sine per service hour. Works equally well 
wave audio oscillator, The kit 1s transformer on broadcast. FM. or FV seceivers Model T- 2. 
operated and a husky selenium rectifier ts The test speaker has an assortment of Shipping Wt Ibs 
used in the power sunply. All coils are pre switching ranges to match emher push 





opular Heathkit Signal Tracer 
r 


mes complete: cabinet 
60 cycle power transformer, tubes, test 
parts, and detailed instructions for assembly 


New sine wave audio oscillator provides 

internal modulation and is also available 

for external audio testing. Switch provided allows the oscillator to be modu 
lated by an external audio oscillator for fidelity testing of receivers. Comes 
complete, all tubes, cabinet, test leads, every part. The instruction manual has 


step-by-step instructions and pictorials. It's easy and fun to build a Heathkit AWeathhit 
Model SG-G Signal Generator 


Model $G-6 s10 ound and checked for calibration pull or single output impedances Also $ 50 
— we. 50 1 g only one adjustment necessary for tests microphones, pickups and PA 
all bands c 
7 : 











‘ Checks all types « 

*, = mica ceramic el t 

Aeathkét TUBE CHECKER KIT eg hy 
on charts or multiplier vers f 
00001 MFD to 1000 MFD. A ¢ 
read. A 


Checker that anyone 
Test your tubes the modern way — dynamically test and polarizi 


— the simplest, yer fastest and surest method— ; _@ V provided. Meas 

your Heathkit has a switch for each tube i 

element and measures that element no resistance from 100 ohms ¢ 

chance for open or shorted elements slipping : The magic eye indi ator makes te 

by, all the advantages of the tual conduc The kit is 110V le a 

tance type without the slow cumbersome time operated and comes mplete with 

consuming setups. Checks for opens, shorts tube, magic eye tube, cabinet, calibrated panel and a 

each element individually, filament and fila rarts. Has clear detailed instructions for assembly and usé 

ment tap continuity, and emission Model C-2 Shipping Wt. 6 Ibs 
[his Tube Checker has all the features — 

beaunful 3 color BAD-?-GOOD meter 

complete selection of voltages roller chart 

listing hundreds of tubes including the new 

9 pin miniatures finest quality Centralab 


3 a 
lever switches — high grade birch, counter i 


trolytics between 





NEW AWeathhct 
HANDITESTER KIT 


A precision portable volt-ohm-milliammeter. Uses 
only high quality parts All precision ! 
resistors, three deck switch for trouble-free mor 
ing of parts, specially designed battery 

ing bracket, smooth acting ohm adjust 
beautiful molded bakelite case, 400 microa 


type cabinet — continuously variable line ad 


ust control — every feature you need to sell gy 

tubes properly. The most modern type tube lodel TC-1 
checker with complete protection against obso- Shipping Wt. 
lescence. Uses only the best of parts — rugged 12 Ibs. 


oversize LIOV 60 cycle power transformer 

finest of Mallory and Centralab switches and controls, complete set of sockets for all 
type tubes with blank spare for future types. Fast action, gear driven roller chart * a" 

quickly locates the setting for any type tube. Simolified switching cuts necessary mex eae act : . 10-30 
testing time to a minimum and saves valu able service time. Simp!e method ye eee See, Coon 


1 allows « , 
}000V. Ohms range 0-3000 
instant setup of new tube types without waiting for factory data. No matter what / 


and ( 0 
ange Milliamperes 0-10 yn ly 

the arrangement of tube elements is, the Heathkie flexible switching method easily nee wee ie ac wet tior - : 7 $1350 

handles «= Order your Heathkit Tube Checker Kit today and sce for yourself that : : aN CRTUCIORS SG pe 


torial diagrams 
Heath again saves you two-thirds and yet retains all the quality. Complete with ; F 


instructions, all parts, and cabinet Model M-1 Shipping Wt. 3 Ibs 
“i 
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NEW MWeathhct 


IMPEDANCE BRIDGE KIT 


This Impedance Bridge Kit is really a tavorite with schools, industrial laboratories, and serious 
experimenters. An invaluable instrument for those doing electrical measurements work. Reads resi 
tance trom .01 Ohms to 10 megohms, capacitance from .0000! MFD to 100 MFD, inductance 
from 10 microhenries to 100 henries, dissipation tactor from .002 to 1, and storage factor trom 
1 to 1000. And you don’t have to worry about selecting the proper bridge circuit for the various 
measurements — the instrument automatically makes the correct circuit when you set up for taking 
the measurement you want. Bridge utilizes Wheatsone, Hay, Maxwell, and capacitance comparison 
circuits for the wide range and types of measurements possible. And it’s self powered has in 
ternal battery and General Radio [000 cycle hummer. No external generator required has 
provisions for external generator if measurements at other than 1000 cycles are desired 

Kit utilizes only highest quality parts. General Radio main calibrated control, General Radio 
hummer, Mallory ceramic switches, excellent 200 microamp zero center galvanometer, laboratory 

type binding posts with standard 44 inch centers, 42% precision ceramic 


hody type saulciplier resistors, beautiful birch cabinet and ready calibrate: 
panel (ie ac aptone: not aa Be } 
P Tak sw f electrical measurements order your Heath 
* 


Model 1B-1B Shipping Wt. 15 Ibs kit Impedance Bridge Kit today ill hike st 








AWeatheit \ABORATORY NEW Aeathhct SINE and SQUARE WAVE 


RESISTANCE DECADE KIT AUDIO GENERATOR KIT 


An indispensable _ piece 
< il t YEL Si 
Model RD-1 boratory equipment t ily present the NEW MOI EL ne 3 
» . tor Kit. Designed with ati \ « ley 
Resistar e De 4 t 
you resistance s = | 1 mind, the AG R1V you ae two st needed wave 
. 1 to 99.999 ohr Jom right at ar fir if the sine wave and the square wave 
IN ONE ” OHM STEPS ‘ ee The range switch d ly calibrated frequency scale 
greatest accura , a L pid and eas uen 1 n, and the output control 
mion cerami rd dy type & « g utpu ‘ « leve 
sistors and highest quality % A high-l impedan 1 sets the instrument for either 
wafer switche are 3 & w impedance n high to connect to high imped 
| a low impedance transformer w 


per 


signed to match the im 
pedance bridge above, the _ Model AG-7 verage | m . DO 7 1) cycles, and distortion 
Resistance Decade Kit has a Ship. Wr. 15 Ibs. mu you can read trus 1¢ Output waveshape 
beautiful birch cabinet and tubes. quality 4 gang tuning condenser, power transforme 


attractive panel. It's easy to r 1 cased filter inden cr ‘% precision resistors in the frequer 

build, and comes complete 50 gyno Then : other parts come with the kit I 

with all parts and construc e ee et eens A tremendous kit pr 
tr low 


and the j; 
von manual 








SHIP VIA 


BENTON HARBOR 20, ! — 
MICHIGAN 
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C) Best Woy 





Quantity Item i Quantity Item 





Heathkit Oscilloscope Kit — Model O-6 Heathkit R.F. Probe Kit — No. 309 





Heathkit VTVM Kit — Model V-4A Heathkit H.V. Probe Kit — No. 336 





Heathkit FM Tuner Kit — FM-2 Heathkit R.F. Signal Gen. Kit — Model SG-6 





Heathkit Broadcast Receiver Kit — Model BR-1 Heathkit Condenser Checker Kit — Model C-2 





Heathkit Three Band Receiver Kit - Model AR-1 Heathkit Handitester Kit — Model M-1 





Heathkit Amplifier Kit — Model A-4 Heathkit Power Supply Kit — Model PS-1 
Heathkit Amplifier Kit — Model A-6 (or A-6A) Heathkit Resistance Decade Kit — Model RD-1 4% 
Heathkit Tube Checker Kit — Model TC-1 Heathkit Impedance Bridge Kit — Model |B-18 
Heathkit Audio Generator Kit — Model AG-7 














Heathkit Battery Eliminator Kit — Model BE-2 





Heathkit Electronic Switch Kit — Model S-2 
Heathkit T.V. Alignment Gen. Kit — TS-2 
Heathkit Signal Tracer Kit — Model T-2 























On Parcel Post Orders, include postage for weight shown and insur Enclosed find eS Check 
ance. (We insure all shipments.) 


] Money Order for 


On Express Orders, do not include transportation charges — they , 
will be collected by the Express Agency at time of delivery. Please ship C.O.D. O Postage enclosed for 


ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 














ag ROCKE INTERNATIONAL CORP. 
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sends that around the loop to the par- 
tial-sum register again. In this way, the 
multiplication proceeds by successive 
addition of selected shifted multiples, 
and a breakdown of the problem will 
then appear as follows: 
Multiplication Partial Sum at Cycle 
1101 
< 1011 
1101 
+ 1101 


100111 





+ 0000 
100111 
+ 1101 


10001111 


We must now get the final answer 
10001111 out of the circuit into some 
other part of the machine where we can 
make use of it. We use FLIP-FLOP 3, op- 
erating it with a “readout timing pulse 


from the time selector” on the left side | 


as follows: 


Cycle Number 
oHOoOOO00 
00000000 
00000000 
00000000 
CTL | 
HOoBOO000 


together with a reset pulse on the right 
side of the flip-flop will then be as 
follows: 


Cycle Number 
1 11111111 
00000000 


00000000 


2 
3 
4 00000000 
5 


00000000 


6 11111111 


Here is where—and why—we need a 
cycle 6 in the multiplier circuit: to be 


certain that no stray pulses come out | 


on the output line after we have re- 
ceived the product. The output of FLIP- 
FLOP 3 accordingly will then appear as 
follows: 


Cycle Number 
00000000 
00000000 
00000000 
00000000 
11111111 
00000000 


This is the input on one side of the AND 
circuit 3. The other input coming from 
the adder is: 


Cycle Number 
00000000 
00001101 
00100111 
00100111 
10001111 
00000000 


and as a result it may be seen the out- 


put is: 


Cycle Number 
00000000 
00000000 
00000000 
00000000 
10001111 
00000000 


In order to clear the multiplicand, the 
multiplier, and the partial-sum regis- 
ters, the EXCEPT circuits 3, 4, and 5 are 
used. The input to all of them comes in 
on line T5, and is in the usual listing, 
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aa 
PENN can shout 


from more roof- 
tops than any other 
Tower Maker’ 














“Product OD 


Made PENN the Best Seller E 


he roofs of America “sprout” more towers by 

Penn than by any other manufacturer. The 
reason? Penn’s constant product development engi- 
neering which has produced the following: 

(1) The Teletower itself (2) the Thriftower (3) the 
Tenna-Mast Hardware Line (4) the adjustable roof 
mount (5) the universal motor mount (6) the built-in 
base (7) Penn’s new self-supporting tower that carries 
two hundred fifty pounds head load without guying. 


STAY TUNED IN... WITH TELETOWERS! 


PENN BOILER & BURNER MFG. CORP., LANCASTER, PA. 
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the 1 


partia 


new 


this 
and 
for 


and after 
multiplie: 
ready 


follows, 


as 
cand, 


/ PHONO-cARTRIDGE [aaa 
/ REPLACEMENT CHART 


the 
are 


In the same way, to reset 
flops, the input of standard pulse 
the time-pulse selector is as follow 


» 1 and 2 


The circuit is, of course, a bl 
gram. 

ware, a good deal of attention wi 
to be given to the shape of pt 
precise detailed timing of then 
due to the length of 


are traveling, ¢€ 


second delay S 
along which they 


scriptions or circuits of the ¢ 


inside the blocks were given last 1 
It should 


that there are« 


be emphasized once 
many ways in 
improved, o1 
Some 


circuit can be rt} 


designed. improvemer 


to reader 


Size 

West 
Hang it up or 
fold it to 
2° «N 
counter, desk or 
binder use 


doubtless occur 
article. 

For example, F-F1, E1, and E2 
avoided if we 
of the multiplicand unchanged ir 
ter D1; that is, if we make sure that t 
multiplicand and the multiplier 
in simultaneously to the 
circuit. Actually, in a serial con 
it will be more convenient to hav 


Py give up optional 


It’s More than a Chart... multip 
it’s Today’s Most Complete 


and Helpful Replacement Guide! 


@ Gives full cross-reference 
multiplicand come in at one tin 
wait in the multiplicand register 
the multiplier is ready and come 
a later time. The circuit in F 
provided for this second mors 


listing of exact and 
duplicate replacements 


Tells when to replace— z ia . 
se iaalhaniiaee 2 k @ Use this Chart to get your share of the 
Cae Were Woaee Fo Rene $70,000,000 replacement market. It gives you 


ient scheme. 


Tells how compliance, 
tracking pressure, weight 
affect reproduction and 
record wear 


exact replacements for the many thousands of 
E-V cartridges used in original equipment of 
leading manufacturers. It gives you the models 
that replace most cartridges listed in PHOTO- 


A 
W. 


cknowledgment is 
Schrimpf for many of the 


of the multiplying circuit in thi 


made to 


Division 

If replace the adder by 
tractor, and put in some kind of « 
for comparing the divisor with the 
tial remainder from successive sul 
tion, and in still other ways modif 
circuit of Fig. 1 so that we can u 
method of dividing that was illu 
in Part IV (January, 1951) 
series for a relay computer, ther 
design a division circuit for bir 
numbers. 

3ut divisions do not occur a 
as multiplications. Studies made 
time ago in the Harvard Computat 
Laboratory indicated that a divi 
curred for 
multiplications. So why spend mor 
equipment for division, which you 
use less than 8% of the time, if we can 
get division some other way? 

You can get the result of dividing 
number M by the number K if ? 
tiply M by the reciprocal of K, wt 
is 1/K. And you can get the reciproca 
1/K by a process using multiplica 
First, find some kind of reasonable first 
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FACT Folders. It tells what to for 
replacements in RCA, Admiral, 


Motorola, Sears, and most other players. 


You Can Make Most Cartridge 
Replacements with Fewer E-V Models! 


SlechoVorce 


421 CARROLL STREET * BUCHANAN, MICHIGAN 
Export: 13 E. 40th St., N.Y. 16, N.Y., U.S.A. Cables: Arlab 
PHONO PICKUPS @ MICROPHONES © HI-FI SPEAKERS © TY BOOSTERS 


you use 


Explains old-style and 


Columbia, we 


modern cartridge 
differences — illustrates 
finger-tip compliance test 


Gives best model for each 
type of installation 


Reveals how to make 
cartridge replacement 
sales ... how to give 
your customers more 
record enjoyment 


once about every 
Electro-Voice, Inc., Dept E7-1 
421 Carroll St., Buchanan, Michigan 


Send FREE Cartridge Replacement Chart. 


State 





O Service-Technician O Record Fan 
Bee ae csan: endeared 
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approximation X,; second, use the fol- 
lowing formula over and over: 


¥—X x @—KxX...). 


It can be shown that a reasonable first 


approximation X, is any number be- T 
tween 0 and 2/K. ALY: BEAM Ie 
For example, suppose that we want il 
to find 1/3, which we know is equal to *Registered 


333 to five decimals, and suppose that Tredemork 


we start off with a guessed first approx- ’ 
~ miS A FABLE! 
Thus we can get a fine result with just 


en 
fi : ‘ ¢] t ’ 4 4 
a few steps in multiplication. We can Don ' be sold an imitation 
é - our co yuter carry ol dl S1¢ by 
have our computer carry out d vi ion by BE BRAND CONSCIOUS — DEMAND a genuine TELREX 


~ h panei. aallidel arate for the ultimate in TV reception. Many imitations short cut 
: ; s F eee : and cheapen the product so that results are often disappointing 
again this kind of compromise occurs in ; r 
computer design. Division by successive The genuine TELREX “CONICAL-V-BEAM” is manufactured 
7 in 24 models—one to meet every TV reception problem, whether 


multiplication, with special circuits for : 
in a primary, secondary, fringe, or extreme fringe area. 


sensing good first approximations 
(which saved on the number of multi- The TELREX “CONICAL-V-BEAM” is the only antenna 
plications necessary), was the process 7 devised supplying FULL AUDIO and VIDEO BANDWIDTH 
built into the Harvard Mark II com- and highest Signal to Noise Ratio! 

puter, now at the Naval Proving : The TELREX “CONICAL-V-BEAM” gives longer lasting 
Ground, Dahlgren, Va. customer satisfaction than any other antenna, irrespective of 

This kind of scheme for use in auto- price. 
matic computers was first proposed, we , Millions of installations all over the Americas’ attest to the 
believe, by Prof. Howard H. Aiken of : Telrex claim that NO OTHER antenna can perform as well as 
Harvard. : a “Conical-V-Beam.” 
(continued next month) Get a genuine TELREX “CONICAL-V-BEAM” — 


SEE AND HEAR THE DIFFERENCE. 





AUTOMATIC-FOCUS KINE 

New picture tube with built-in-auto- 
matic focus has been announced by Du 
Ment. }t eliminates the need for a focus 
coil, a focus control or other focusing | 
istetie used in magnetic and electro- 
static kinescopes. . Four Low 

The new tube, the 17KP4, is an all- Z : oe 


DEALERS — “CONICAL-V-BEAMS” 
SERVICEMEN — are produced under 
F es Re-issue Potent 
TELREX NEWS” con No. 23,346 
be mailed direct to 
your place of busi- 
ness. This timely 
service periodical 
contains the most THE SKILL 
authentic antenna TO DESIGN... 
technical date avail- 
i a Write for able. it's FREE — THE FACILITIES 
glass rectangular, magnetic- deflection, as Form V-2 Write on your Com- TO PRODUCE.. 
electrostatic-focus tube, with a gray- pony letterhead or THE ABILITY 
. } é = post card with Com- TO DELIVER 
filter face plate and an external conduc- . ; ' —— pony stomp. 
tive coating. It is designed to work with . 
an anode voltage of 16,000 and a maxi- 
mum negative bias value of 125 volts. 


NEW VANGUARD 


VU 2X-8 
$8.80 
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STANDARD OF 
COMPARISON. 


0 Technicians Have [earned 


© GET THE MOST ouT 
HOM 106 TEST EQUIPMENT 


Why Not You 


“SERVICING by SIGNAL SUBSTITUTION 


N 
g YEARS NEW yp.-10-DATE 12TH EDITIO 
OVER 


Dynamic Speed Api 
nment Problems, 


A BEST SELLER FOR 


The Simple, Modern, 
ae Adjustment and Alig’ 


Re- 
proach To 
AM-FM-TV. 


lescent 
Universal — non-obse 
Glee, learn e t 
R complex to Test Equipmen 
@ Nothing tte purchase @ Employs Only Basic 100 pages. Invaluable 
@ No extra equipmen information that will help 


. , 2 Ask for “S.§.S." at your lecal you re-double the value of 
“Left, I said! W assamatter, y your basic test equipment. 
aren’t you tuned in? Radio Parts Jobber or order direct from factory 
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Construction 


o-fube Superhet Fits Pocket 


IDGET radio receivers have 

always aroused a great deal 

of interest. Back issues of 

RADIO-ELECTRONICS reveal 
many ingenious receivers designed to 
be carried by the listener. However, 
to the author’s knowledge, none of these 
has been a true pocket radio receiver 
and at the same time having such de- 
sirable features as the following:— 
Complete coverage of standard AM 
band with a calibrated single dial con- 
trol; no external antenna; complete 
self-contained unit of light weight, bat- 
teries included, in one small case; long 
and economical battery life; and high- 
fidelity response. 

Techniques and components originally 
developed for hearing aids, together 
with the use of powdered iron core 
tuned r.f. and i.f. circuits make all 
these features possible. 


General design 

The set is a five-tube superheterodyne, 
using a germanium diode second de- 
tector. All five tubes are Raytheon type 
CK522AX pentodes. These are low-drain 
filamentary type hearing-aid tubes which 
operate with a 1%4-volt filament supply 
and a 22'4-volt B supply. A single mer- 
cury cell such as a Mallory RMB-4 or 


CK522AX(5) 
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Featuring big set performance, 


this subminiature receiver was 


built with hearing aid methods 


Photo of the little set. 
It uses five tubes for 
full coverage of AM band. 


Sprague S16A is used for A- 
supply. Plate and screen volt- 
ages are provided by a 22'2-volt 
hearing-aid 2B8-battery such 
Eveready No. 412-E or its equivalent. 
Total filament current for the five 
tubes is 100 ma and total B-current is 
approximately 1.5 ma. With these cur- 
rent drains, the A-battery gives about 
40 hours use and the B-battery lasts 
slightly longer. The total cost per hour 
of operation will average 
cents; a quite reasonable 
The set consists of one r.f. stage fol- 
lowed by a converter, two i.f. stages, a 
germanium diode second detector, and 
transformer-coupled a.f. amplifier. Fig. 
1 shows the circuit. Iron-core tuning is 
used in both the r.f. and i.f. sections 
of the set for greatest compactness. 

The input of the r.f. amplifier and 
the oscillator portion of the converter 
are tuned by a single slide-rule type dial 
which is calibrated from 550 to 1600 
ke. The i.f. is 455 ke. A hearing-aid type 
potentiometer in the grid circuit of the 
a.f. amplifier is used for volume control 
and also includes the ON-OFF switch. 
A.v.c. is applied to the r.f. stage and the 
two i.f. stages. 

All electrical components are of the 
subminiature type. Capacitors are of 
the “‘micro-size” variety, using ceramic 
dielectric to obtain minimum size for a 
given capacitance. In addition, ceramic 
capacitors are more reliable than paper 


as 


around 3 
figure. 


By W. D. PENN 


types under extreme condition 
perature and humidity. Resisto: 
1s-watt units, “40 inch in diamete 
‘4. inch long. 

Signal pickup obtained direct 
from the r.f. input coil. Although the 
is some directive effect with this method 
of pickup, it is not nearly so sharp as 
with loop antennas. The input coil is 
tuned with an iron 
connected to the tuning 
oscillator coil. The plate load of 
r.f. stage consists of an untuned choke 
coupled to the converter stage 
an R-C network. 

The only available subminiature 
verter tube, the type 2G21, has a B 
drain of 1.5 ma at 22% volts and an A 
drain of 50 ma at 1% These 
drains are much too heavy for satisfac 
tory battery life. Consequently, instead 
of using a standard converter circuit, a 
modified form of autodyne circuit i 
used with a single pentode tube used as 
both oscillator and mixer. The oscilla 
tor section consists of a tuned ‘ 
circuit which is coupled to a bifilar 
winding in the filament leads. The r-.f. 
signal is fed to the control grid and the 
i.f. component is obtained by placing 
the if. coupling coil in 
circuit. 

Each i.f. coupling impedance is a sin- 
gle parallel-tuned circuit instead of the 
usual coupled-circuit type. The coil is 
placed in a powdered-iron cup which in- 
creases the inductance and shields the 
coil from other components. Moveable 
iron cores passing through the center 
of the cups tune these coils. For fre- 
quencies above the i.f. of 455 ke., the 
impedance of the parallel resonant i.f 
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Fig. 1—Circuit of the receiver. It is a complete superheterodyne 
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1.25V MERCURY CELL 


with a.v.c. and uses five subminiature pentode tubes. 
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coils is and bypasses 
The r.f. coi 


that 


capacitive 
screen for r.f. signals. 


is also placed in a like 
which the i.f.’ 

The i.f. cans also 
and 
thus tending to keep each stage 
shielded 

The output of the last if 
fed to a shunt-connected 
diode detector of very small size such as 
Raytheon type ( K705. The shunt type 
circuit is the d.c. 
plate The 


diode second single 


cup 
s are mounted 

hold the re 
capacitors associated with 

unit. 

stage is 


germanium 


necessary to Isolate 
from the 
detector 

a.f. stage which is transformer-coupled 
magnetic type 
phone. The transformer for coupling 
the 50-ohm receiver to the 
output tube is wound on a core “, x ! 

x %.» Inches. The turns ratio is 5,000/100 
so that the 50-ohm earphone appears as 


voltage detector. 


feeds a 
hearing-aid 


to a ear- 


magnetic 


a plate load of approximately 
5,000 = . 
50 125,000 ohms 
100 


Permeability tuning 


The inductance of a coil due to the 
presence of an iron core is given by the 
equation: e 

L.:=Lo( 
in which A 

a=cross sectional area of iron core, 

A=cross sectional area of coil wind- 

ing, 

P=effective permeability of iron core, 

L.=inductance of without iron 

core, 
L,~ inductance of coil with iron core. 

The effective permeability of the core 
is a function of the ratio of length to 
diameter of the and is best ex- 
in graphical form. 2 


coil 


core 
Fig. 2 is 
a set of curves showing the relation be- 
tween the effective permeability of 
cylindrical iron cores and the permea- 
bility of the core materia] itself. These 
curves were prepared by W. J. Polydo- 
roff, a pioneer worker in the field of 
permeability tuning. Each of these 
curves shows the effective permeability 
as a function of the permeability of the 
core material for various ratios of core 
length to diameter, L/D. If the coil and 
core are not the same length, an addi- 


pressed 


40 


Constructie 


correction 
ie effective 
1) in 


factor is necessary. 
permeability is then 
which L is the 
, and | is the coi] length. This is 


the value of permeability to be used in 


core 


the equation for L, if the coil and core 
‘ngths are unequal. 

lo cover the AM band of 550 ke to 
1600 ke requires a tuning range of 
2.91. 


Since the resonant frequen 


1600 550 
of a tuned 
iit varies inversely as the 
ot of the hange in in 
fuctance of (2.91) 8.5 is re 

550 ke. to 1600 ke. Using a 
y inch in 


ore O.875 inch long and 0.200 


square 
inductance, a 
quired to 
e from 
llameter gives 875 
L/D 1.37. 
2 
With this ratio of L/D and 
With a 
shows that an effective pern 
11 can be 


a material 
permeability of 50, big. 2 
ieability of 
btained, thus giving a tuning 
range of 3.32. For an i.f. of 455 ke., the 
oscillator must then tune from 1005 ke 
to 2281 ke. a range of 2 This corre- 
sponds to an inductance change of ap- 
proximately 5.11. To make the oscillator 
and r.f. track with the 
core movement, several schemes can be 
The oscillator coil can be wound 
differently in shape or size, the iron 
can be made a different 
shape, or an oscillator core of different 
permeability may be The latter 
method is used in this set. For the same 
L/D 


change of 


stages same 


used 


core size or 


used 
ratio of 4.37 
5.15, 
core with a permeability of 
needed. 

Since it is hard to get iron 
of specified permeability or to 
the permeability of available 
may be easiest to wind identical 
coils to the broadcast band, on 
the best material available. Then 
turn or file down the oscillator 
checking frequently with a signal gen- 
erator, till you have the correct range 
as given above. 

The r.f. tuning coil consists of 200 
turns of No. 36 enamelled wire wound 
yn thin-walled bakelite tubing 7% inch 
long with an inside diameter of 0.200 
inch. The oscillator coil is wound on a 
similar form. The plate winding has 


nductance 
that a 


about 6 is 


and an 


Fig. 2 shows 


core 

check 
cores, it 
two 
cover 
core 


core, 
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Fig 2—Curves of effective permeabil- 
ity versus core material permeability. 
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OuTPUT 


TRANS AUDIO OUT 


LF COILS 


8 BATTERY 
A BATTERY 


Photo of one side of the bakelite cha» 
sis showing how the tubes are mounted 


VOL CONT 


EARPHONE PLUG 


A view of the other side of the chassis 
which shows the slug tuning mechanism 
210 


turns of No, 38 ename 
wound 1¢ 


next to the bake 
obtain optimum coup 
plate and cathode win 
winding consisting of 
of 200 turns of No. 36 
is wound over the 
three i.f. coils and the 
circuit of the r-f. are 
consist of 300 turns of No. 32 
wire wound on a 
form ‘4 inch long. 


Output and fidelity 

The power output of the audio st: 
about 1 milliwatt, which is sufficier 
drive the receiver toa sound level of 
above the normal threshold of hea 
The tiny hearing-aid earphone is 
that it may be nestled in the ea: 
an eartip or othe 
For the best sound quality, a hear 
aid type molded earpiece should be 

Some may object to the use of 
ceiver instead of a 
output device. A loudspeaker, 
tion to being much larger 
more driving pow 
therefore, larger batteries, t} 
ing the set from the true 
class. 

Actually, a personal po 
should not use a loudspeaker, ever 
The ad 


of not having one is that you car 


plate 
coil iz 


stage 


inch 


means of supp 


loudspeake1 


in size, 


also require 


were possible to do so 
to programs of your own choosing 
out disturbing others. This is a 
vantage in crowded places sucl 
diums, etc. In addition, it is p 
get better audio fidelity thar 
obtained with even a large louds 
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Aimerican Beauty 


SOLDERING IRONS 
for 


TOP SOLDERING 
PERFORMANCE! 


Outstanding performance coupled with 
durability of construction make Ameri- 
can Beauty electric soldering irons the 
choice of discriminating users in all fields 


TEMPERATURE REGULATING STAND 


Providing heat-regulation for all sizes 
of electric soldering irons, this stand 
is adjustable for all heats up to full 
working-temperature. Assures longer 
life of iron and tip. 


For descriptive catalog pages write Dept. S-23 


AMERICAN ELECTRICAL HEATER CO. 


DETROIT 2, MICH, 








Construction 


This is so because the receiver, workin 
directly into the ear, radiates into 
small closed cavity which provides 
fairly efficient load for all frequencie 
A loudspeaker radiates into a n 
larger space and is not efficiently | 
especially at low frequencies 

The sensitivity and selecti' 
good, and reception is reliab 
the most unfavorable surroundng 


Construction 

Mechanically, the set is 
of units which are mounted 
lite chassis. The two tur 
mounted side by side ar 
the chassis with an adjusta 
that the coils can be accuraté 
with the tuning cores. Th 
mounted on a rack which 
the tuning knob. Each of the 
stage coupling units is mount 
metal box which fits into cutout 





Coil Winding Data for Receiver 


Coil Turns | Wire Size | Length Dia 
| (AWG) | (inches) 
ut 200 | 3% | 2 
2 300 32 | Va 
3 200* 36 "s 
l4 210 38 a 
#700 turns in each half 
Use enamelled wire for all coils 











bakelite chassis. Battery contacts, tr 
former, volume control, and socket 
the plug-in receiver cord are all fastene 
to the bakelite chassis which can be 
moved as a single unit from the pl 
covering case. 

The tube sockets are also 
the bakelite chassis and ar 
place with cement. The tubes are 
serted into the sockets and are 
over so they lie flat against the chass 
This must be done with care so tha 
glass around the tube leads does 
crack. 

The photographs indicate the lay« 
of the little receiver. The batteries tal 
up about a third of the space on t 
chassis, and the rest of the parts 
laid out to avoid oscillation. A 
wiring is point to point and is kept 
simple as possible. This layout 
proved excellent and should b 

The plastic case which 
complete unit, includ ing botl 
teries, is 4% inches long, 2 n 
wide and 1 inch thick. The complete 
with batteries weighs 9 our 
controls, dial, and x AN 
for the receiver cord are locat 
end of the case for convenient 
tion while being carried in the 
The plastic case is in two sections, the 
lower section being removable to allow 
replacement of batteries. 


Materials for receiver 


Resistors: 3—2,200, 1—47,000, 2—220,000, ohms; 4—! 
1—4.7 megohms, 1/3 watt; I— 5 megohms, hearing 
aid type volume control 
Capacitors: 4—50, 2—75, 3—250 uuf, 3—.005, 6—.02 
uf, ceramic 
Miscellaneous: 5—CK522AX tubes; !—CK7 05 ger 
manium diode; I—hearing-aid type ovutpu Ins 
former; i—s.p.s.t. switch on volume contro ! 
hearing-aid earphone; I—I'/4-volt mercury ce 
22'/2-volt B-battery; |—socket for earphone rd 
bokelite chassis, hookup wire, assorted hardware 
Note: use smallest sizes obtainable for all parts 
—end— 
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RTMA 90 Day Guarantee. 5°. off on lots 
of 100 or more, assorted. For other type 
tubes and parts, see catalog. 
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11723 
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U.H.F. IMPEDANCE BRIDGE 


This instrument is a flexible and 
bridge 


struction 


accurate impedance for me 
frequencies from 70 to 


ant for T\ 
vices. Conductance 


asure- 
ments at 1.000 


import range and 
and suscep- 
tance are directly indicated over 
1 to 400 millimhos. This is equ 
to 1,000 to ohms. Unlike 
tional L.f the calibration read- 


ings are independent of frequ 


a range 
valent 
conven- 
bridges, 
Vv, once 
adjus rhe stru- 
manufactured by General Ra- 
d is known as ty} 1602-A 
meter. 


a single 


ment 
dio 
admittance 

The bridge is a 
arms (Fig. 1). A 
connected to the 


tment is set. 
Co. ar 


junction of five 
u.h.f. venerator 1s 


rear fitting. At the 


coax 


Fig. 1 
This 


receiver 


front is an outlet for a detector 
may be a converter and u.h.f. 
combination. The other three arms are 
terminated in a standard conductance, 
a standard susceptance, the un- 
known admittance. The conductance is 
a 50-ohm resistor. The susceptance is 
adjustable stub which is set for 
one-eighth wavelength for each mea- 
surement. Therefore the standard con- 
ductance and susceptance are known at 
every frequency. 

The detector measures the sum of 
three induced voltages picked up by the 
three variable (Fig. 1). Each 
loop has a voltage which is proportional 
to its mutual inductance and to the 
current in the line. The right-hand loop 
picks up a voltage equal to M.I, which 
is proportional to M, (G jB,). M, 


and 


an 


loops 


is set 
the “multiplying factor” scale. Then it 
remains only to determine the unknown 
G, and B,. 

When the detector 
the M, 
site 
voltages. 


indicates balance, 
loop voltage is equal and oppo- 
to the sum of the other two loop 
Equating resistive and re- 
active voltages, we find 
M,G EG.=0 
M.B, + MB, O 
previously, G, and B 
fixed. The mutual inductances M. and 
M, are controlled by pointers sliding 
along the conductance and susceptance 
Therefore the unknowns may be 
calculated or determined directly from 
the calibrated scales. 

Besides measuring directly in terms 
of susceptance and conductance, the 
bridge can be used to match termina- 
| tions to lines, measure reflection co- 
efficient, etc. 


As noted are 


scales. 


—end— 


by a pointer which slides along | 
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Jonen Bee Co., 660! 
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T.V. ANTENNA SWITCH 
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kage is Viking CIM Mosely oyna 


2 Set which is used 
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mall radio repair work, and also or 
vides transformer mountin fac 
ih caer cian sada PLATE TRANSFORMERS 
holds the speaker in position at ar Standard Transformer Corp., 3580 N 
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sis. The transformer mo ng bracket 


tons. Adiju 
vided by a rec 
system ca brated 


SENSITIVE METER 
Hickok Electrical Instrument — 
Dupont Ave., Cleveland 
veloped a high-sensitivit 
ohm-m ] 
and the fo 
vo 


a 
5 
I, 


piece which can be at- 
ways solve most 
ncl an illus 


TRANSCRIPTION ARM 


General Electric, Syracuse 


T.V. KIT 
SIGNAL GENERATOR Tech-Master Products Co 


gg City ig ts Co., Inc., \ ee 





DX 630 CHASSIS 
Video Products Co., Re : ank, N. J., RECORD CHANGER 


— — may Co 4 


The new “Tel-E-Foul,” ‘o-electric Foul Indicator 
Produced by The Brunswick -Balke-Collender Compan: 

famous manufacturer of bowling equipment, includes 

75 MA SeLetRon miniatures in its electronic circuits. 

Severnon Selenium Rectifiers are the choice of an 

fncreasing number of manufacturers in diversified fields 

because they are so thoroughly dependable under 

all types of grueling conditions. SeeTRon is available in the 

miniature sizes required for radio, TV and other 

electronic circuits, all the way up to heavy duty power 

stacks used in a wide range of industrial applications. 


the “Tel-F-Foul” 
rakes 


Whenever you meet up with a power conversion problem, 
no doubt SeceTnon engineers can be of substantial 
assistance in recommending the right rectifier 


for your needs. Write us today! 
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New Patents 


VARIABLE INDUCTANCE 
PICKUP 


Patent No. 2,531,689 
Henry L. Kalmus, Chicago, Ill. 
(Assigned to Zenith Radio Corp.) 
This phono pickup can be made light and com- 
pact. The accompanying ilh 
principle of operation. A 
to the stylus. As the sty 


Co 


istration shows 




















ou IRON 


the coil copper dise and 
of L is de- 


creased when it approaches the copper, but motion 


toward the 
iron. The 


alternately 


the powdered inductance 


toward the iron increases the inductance. These 


provide frequency modulation of the 
ultraudion oscillator 


The FM v > is 


intercepted 


changes 


transmitted by the antenna 
with a 
type of discriminator 

The 


amplifier stages to increase the 


IMPROVED TRANSISTOR 
Patent No. 2,502,479 
Gerald L. Pearson, Millington and 
William Shockley, Madison, N. J. 
(assigned to Bell Telephone Labs, Inc.} 


and may be nearby receiver. 


Any 
audio 


wave to 
with a.f 


converts the 
followed 


power. 


detector may be 


made of a semiconductor such 
as germanium to which an is added 
to control the flow of electric charges. When ar- 
senic is added to germanium, it becomes an N- 
type semiconductor. This means that conduction 
takes place when the germanium is made negative 
with respect to a metal contacting it. When alu- 
minum is added, the germanium becomes a P-type 
that is, it conducts when it i sitive 
with respect to a meta! surface or point contact 
on it. 


A transistor is 
“impurity” 


substance; 


This invention relates to improvements over 
early transistors. The transistor made in accord- 
ance with this invention is shown in the figure. It 
is composed of a long, thin, N-type germanium 
crystal with enlarged ends. At each end is a metal 
surface, which may be a film of solder. A tungsten 
or phosphor bronze point contacts the thin por- 
tion. 

Positive charges or “holes” flow fro 
ter E into the N-type semiconductor. These move 
toward the negative collector C and away from 
the positive base B. The long, thin portion of the 
transistor increases the output impedance, a de- 
sirable feature. It also permits more intense in- 
ternal fields to accelerate the holes, thus reducing 
heating and transit time effects. A large metal 
surface contact at C (instead of a point contact) 
decreases noise. 

If desired, a P-type semiconduc 
emitter instead of the 
also reduces noise. 


3-DIMENSIONAL 
OSCILLOSCOPE VIEWING 
Patent No. 2,541,041 
James L. Whittaker, Princeton, N. J. 
(Assigned to Radio Corp. of America) 


m the emit- 


tor stub may be 


used as catwhisker. This 


This oscilloscope measures 3 variables simulta- 
neously. Horizontal and vertical positioning of 
the spot indicates 2 of the variables. The third is 
measured by the apparent distance of the spot 
from the observer. A stereoscopic method provides 
depth of vision for this purpose. 

This invention may be used to find the azimuth, 
elevation, and range of a target. In the diagram 
shown, circuits A and B have outputs which vary 


with azimuth and elevation, res; 
flects the 
zontally 
A third circuit C has an outpu 
of the 
trols a switching circuit which 
to the right and the left 


of deflection 


spot vertically while B 


upon the range target 
alterr 
incre s with range 
t there is a pattern 
nately and whose 


each tar 
appear alter 
with longer range 
Optical or mechanical arra 
stereoscopic viewing 
» the right, only the 
it. Then when the 
the left eye 


witching is period 


is pe 


seeing only a 


distance from the 





SWITCHING CIRCUIT 


r 


ncreases, the deflection 
irther 
confusion, the 


range 
spot seems f from the viewer 
To prevent 
blanked out by 
grid 


SELF-FOCUSING AMPLIFIER 
Patent No. 2,538,488 

Walter K. Volkers, Schnertady, N. Y 

(Assigned to Volkers & Schaffer, Inc.) 


a suitable voltage 


scope 


A direct-coupled amplifier passes low fre« 
It theref 


mits undesirable drift and fluctuatior 


cies down to and including d.c 
dom emission, supply voltage variati 
interference is 
the original Defocusing n 
overloading, and distortion. § 
focusing methods are described here 
The figure shows a crystal phono | 
2-stage d.c. amplifier. The 
grids of V1 are returned to taps P1 
cathode resistor Rl. By choosing these 
rectly, drift is cancelled out by the 
The a.c. 
be fed back. 
The divider R2, R3 is another self-foc 
rangement. If the B-voltage varies d 
of parts or changes in 
voltage is affected 


called defocusing, 
signal 


noise, 
control 


neg 
is bypassed through (¢ 


line input 


For example, if the 


‘ea 
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er 


creases, so does the 
increased bias of V1 
no defocusing. 

The pickup is shown connected to the 
of V1 instead of ground. This 
hum. If it connected 
ground as usual, any ripple across R3 woul 
impressed across the tube. With the 8 
that are shown, only a fraction of the ripple is 
present. 


RADIO-ELECTRONICS for 





amplifier gain 


However 


reduces its gain s 


is done tc 


were between 


connec 





New Patents 


COINC!DENT CIRCUIT 
Patent No. 2,538,500 
Leon Bess, Boston, Mass 
(Assigned to United States of America as 
represented by the Secretary of the Navy) 





iming p 


they m 


D.C. TO A.C. CONVERTER 
Patent No. 2,540,825 
James M. Lafferty, Schenectady, N. Y. 
(assigned to General Electric Co.) 
A direct-coupled 
rain 


tage can amplify d.« 
tability are not 
R-C coupled 
onvert the dc 


and as high a 


conventiona 
better to « 
plifying 
of electrometer 
These ify 
Then the ac 


amplifier. It 
sign 
discloses 


and 


This invention 
tube 
the d« 


may be 


square-wave 


amp! then con 


amplified as d 


RI 


oc 


14 


=a 






































The tube may be a G-E 
trometer. It 


type 5675 elec- 


V2 


charge 


has two similar sections 


with common filament and common 
The tube is designed for lo 
and to ground. It 


to minimize ioni 


pace- 
grid Gl w leakage be- 
tween elements operates with 
and 
d the 
t for a 


very low voltages ation 


noise. Gl neu 
filament, 


given low plate voltage 


tralizes the space charge arour 
thus increasing the space cur 
The electrometer is in a bridge circuit 
are arms of this bridge 
V1 in series with Rl. V2 is the fourth 
bias, space charge, and anode voltage are ac 
able by means of P1, P2, P3, P4. These ar 
balance the bridge with Sl open and §S 
Therefore, with zero d.c. signal, no potential dif- 
ference appears between terminals X, } 
Now the square-wave generator SQ is « 
tuted for B2 by closing SW1 and opening 
It must have the same amplitude 
With square-wave input, the bridge still remains 
balanced until a d.c. signal is fed to V1. This 
changes the resistance of V1 so a voltage appears 
between X and Y. This voltage is a square wave 
like SQ. The a.c. is induced into the secondary 
of the transformer which is tuned for maximum 
output. Stages of a.c. amplification can follow. 


—end— 


The third is made up 
arm. ” 


ibsti- 
Sw2 


as the battery. 
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on WIDEOMETER 


QUICKLY-ACCURATELY 
IDENTIFIES TROUBLE 
IN ANY SECTION OF A TV SET 








Covers all TV an 
all on — 


e—- oamaraerd RF nh “Ms to 10,000 micro- 


volts for precise sensitivity checks. 


ye a oe 


Crystal controlled 
for highest accuracy. 


A TV transmitter in miniature. ‘Provides 
substitute video amplifier, 5 cycles 

to 4 mc. with gain of 0 to 10. 
ae 


Delivers video pulses of 60, 900, 15,750 cycles 
and 315 kc, singularly or in any combination. 


Pulses can be used directly, metered in peak-to-peak 
volts or to modulate the self-contained RF oscillator. 


The HICKOK Model 650 Videometer is the first instru 
ment of its kind to accurately and rapidly solve your servicing 
problems with the necessary tests to visually identify trouble 
in any section of a TV receiver. 

An all-purpose video generator. Provides an electronically 
accurate bar or dot pattern on the screen of any TV receiver 
— independent of station operation. Can be used as a TV 
transmitter to simultaneously transfer a program to any nun 
ber of TV receivers—on any desired channel 


THE HICKOK ELECTRICAL WASTRUMENT CO 


10531 DUPONT AVENUE 


Send me full information on the new HICKOK Model 650 
NAME : . 
STREET & NO. 


CITY 





WHEN WRITING ADVERTISERS 
PLEASE MENTION RADIO-ELECTRONICS 








Ca. . You are buying or building 
a TAPE RECORDER 
f.. youarea 
RECORDER 
ENTHUSIAST 


ELEMENTS 
of 
SINGLE AND DUAL 
TRACK TAPE RECORDING 
and 
1001 APPLICATIONS 


Finds Intermittent 
Condensers Instantly 
NET 


Pres-probe j 
with variable re 
prevents < 
healing. Te 
power on. Re 

no adjustment. St 
guesswork. 5 
time. Conve 
probe size ( 
Satisfaction fg eed 


| See Your Dist. or Order Direct 


PRES-PROBE CO, 


4034 N. Sixth St., Milwaukee 12, Wisc 


up 


printing, 
increased to 144 pages! 
Price still $1.00 postpaid 
Order today. Enclose dollar bill, 
check or money order 
ooklet mailed same day 


AMPLIFIER CORP. of AMERICA 
398-2 Broadway, New York 13, N. Y. 


ent Postpaid 
U.S.A. 


long) 
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APPROVED POWER SUPPLY 


New Low Cost “BJ” JUNIOR 
Save Time, Money 
Servicing DC Equipment 


Model "B" 6 Volt DC Power Supply 
1 to 20 Amps. for Heavy Duty 
Applications 


OVER 2 MILLION 


Battery Radios Offer 
Huge PROFIT Market! 





e e 
BATTERY ELIMINATOR 


with Selen 


Rectifier 
n city and rural areas offer 
pportunities. Cc 


9 nverts any 
+ 4 to 6 tube battery 
t 


radio to an 
5 volt 


Jepend 


AC radio, ¢ 


SEND COUPON lectro 


Electro Products Labs. 
4507-JS Ravenswood Ave., 


Send 


Chicago 40, Ill 
terature, name of nearest source. 

Name 

Address 

City State 

IN CANADA: ATLAS RADIO CORP. LTD., TORONT 
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HIGH-VOLTAGE CUT-OUT 

Autotransformers are often used to 
compensate for variations in line volt- 
age. Some equipment such as a.c.-d.c. 
receivers are easily damaged when the 
line voltage rises above normal. Other 
types fail or work poorly when the 
voltage is too low. 

Described in Radio Constructor (Lon- 
don, England), is a novel device which 
breaks the circuit to the equipment 
when the voltage rises above a pre- 
determined level. The circuit is shown 
at a in the illustration. In the original 
circuit—designed for use on 220-volt 
lines—R1, R2, and R3 are 5,000, 10,000, 
and 10,000 ohms respectively. The 
bleeder current is 10 ma or more. The 
values on the diagram are for 117-volt 
lines. 

A portion of the voltage across the 
bleeder is rectified and applied to a neon 
lamp through a limiting resistor R4 and 
the coil of a relay. When the voltage 
reaches a given level, the lamp ignites 
and draws enough current to cause the 
relay to pull in, thus breaking the 
supply line to the external appliance. 

Resistor R4 is the normal current- 
limiting resistor recommended for use 
AC OUTLET 
p27K/2m 2 


P = TSMA SEL RECT 
<i ww 








BSDADJ + 


> > 
>SK/2W 8 














AUTO-TRANS 


ACIN | @ cuToUT 


AC LINE 











b 

with neon lamps. Use the value speci- 
fied for the lamp you select. The neon 
lamp can be replaced by 0B3 or 0C3 
voltage-regulator tubes. In this case, 
R4 should limit the current to 30 ma 
for the 0B3 or 40 ma for the 0C3. The 
relay must pull in at a current within 
the range of the neon or voltage-regu- 
lator tube. The relay contacts must be 
heavy enough to handle the current 
drawn by the external circuit. 

To calibrate the unit, use the setup 
shown at b. If the equipment is to 
operate at 110 volts, set the tap on the 
transformer and the variable resistor 
in series with the line so approximately 
115 volts is applied to the load. Slowly 
advance R2 until the neon lamp or 
voltage-regulator tube fires and opens 
the relay contacts. Check the setting 
by turning off the unit to extinguish 
the lamp, then vary the input voltage 
between 110 and 120 volts to make sure 
that the relay always opens as soon as 
the voltage exceeds 110 


MORE BASS BOOST 

Variable bass-boost circuits like that 
shown in the diagram are widely used 
in amplifiers and receivers. They usual- 
ly work well at high volume but are 
unsatisfactory when the volume is 
turned down. Additional bass boost can 
be provided by adding R1 and Cl in an 


INFROM VR PICKUP 2 
5 


o-Electronic Circuits 


inverse feedback network. Connect the 
free end of Cl to point A, one side of 
the 500-ohm wincing on the 
transformer. If the amplifier os 
reverse the connections to this w 

If the transformer has no 50 
winding, connect the feedback 

either of the output plates at 

Using either of these 
! bal 


connec 


OUTPUT 


wn” 





VOLTAGE 
> AMPL 
SH0ppt 








IMEG 

004 /600V 

cl FROM POINT A 

likely to increase the hum level, | 
larly if the power supply is not 
filtered. Therefore, it may be ne 
to install additional filter cap: 
and decoupling resistors in th 
Ri may be made variable and : 
may be installed to open the 
maximum output from the am; 
desired.—M. Ort 





REMOTE ANTENNA — 
A remote direction indicat 
rotatable shortwave, FM, 
tennas was described in O/ 
News. An Ohmite type RB-2 
indicating potentiometer 
at the antenna with its sh 
to the rotating portion of 
mast through a 1-to-1 
nism. It is connected to the 
at the receiving position 
wire cable. The control swite 
a double-pole unit which 
its poles connected to control t 
of the rotator. 
The meter scale should be 


in compass points as shown 


N  RB-2 POT 





ends of the 
West 


three- 


diagram. South is at the 
scale and north is in the center. 
and east are one-quarter and 
quarter scale, respectively. 


PHONOGRAPH PREAMPLIFIER 

Most preamplifier-equalizers for G 
E variable-reluctance pickups 
now familiar circuit with the 
sections of a 6SC7 connected in cascade. 
A 6AU6 pentode is used as phono 
preamplifier in the G-E model 2 and 
753 receivers. This circuit is shown in 
the diagram. 


triode 


6AU6 
5 
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we 1 
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7 Nw 
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AUTOMATIC ANTENNA MATCH 
Tuned loops, open and shorted stubs, 
Q-bars, and delta- and T-match systems 
have been devised for matching trans- 
mission lines to antennas to provide a 
low standing-wave ratio. With these 
systems, the frequency range is limited 
to narrow bands and the antenna can- 
not be operated efficiently on harmonics RELY ON 
without making adjustments on the . 


matching system. ; PENN TV 


This system is devised to match 
almost any balanced line to antennas ANTENNA MOUNTS 
having high or very low radiation re- 
sistances. It is suitable for feeding UNIVERSAL PEAK 
rhombics, V-beams, folded dipoles, all- ROOF MOUNT 
channel TV antennas, stacked arrays, PRA-148 
and many other types of antennas re- Adjustable to fit any 
quiring 2-wire feed lines. An antenna peak roof. Complete 
cut for 80 meters will work equally with cadmium plated 
well on 40, 20, and other harmonics. nuts and bolts. De- 
The only difference is in the radiation signed for quick easy 
patterns. . installations. Takes 
masts from %4” to 


Two methods of applying the auto- 
ethods of applying the auto ane 2”. 


matic match are shown in Fig. 1. D1 is 
equal to the spacing between conductors 


of the transmission line, and D2 is just 

enough spacing to prevent voltage or TELEVISION 
breakdown. In receiving and low-power PRODUCTS CO. 
transmitting antennas, D2 may be the 3336-38-40 Frankford Ave., Phila. 34, Pa. 


insulation of two wires taped together. 
For transmitters of 500 or 1,000 watts, 
D2 may be approximately *% inch. We } 
have used 72-ohm coaxial cable for the EASY MON EY * 
JUST SELL US STUFF AND THINGS! 


N72 M2 | Look what we will PAY you for it: Continuous y Variable = Speed 


(Excelient Used Is OK Uniess Otherwise Specified) 


tl wa Pt Turntable of Broadcast Quality 
iT || 4 fe-02 75.0 


rr A-B7 10.00 ¥ : Plays af any 
Ane: rama es ie ‘ speed from 25 
AN fhe F342 apaparts) 198.98 T3173 123.83 to 100 R.P. M., 


TS-13 $1750 . h " 1" 
Ts-34 ar 333 90 

Ze-S6/aP |... Sane without “wow! 
Spectrom Analyzer, cm 4 0° 
Spectrum Analyzer, lig om 


MISCELLANEOUS Speed can be var- 


T-47 ART-13 or ATC, good, $75.00. DY-17 


e good . . . 
quarter-wave section. The inner con- ART-13. good ied while in oper- 
3 Q 


Write for complete information on the Penn TV line 





REK-O-KUT presents a New 














Fig l LINK TO FINAL 


BC-342, good used, unmodified 55.00 
ductors were connected to the antenna om 28 so" you can unmodity yous... -eneo || ation to produce 
and the outer conductors connected to nes eee ee zeetae pon, 8 on0-82 1 seead eflecte 
the transmission line. In this case, D2 noe Zo:30 Be veee 3:00 . 


rc 3 
R + as ARN-SA 20.00 1-152-C 
s . 61s nod ifr $20 0 1 
is the spacing between the conductors Bc wi WOE or... see Now for the first time . . a continuously variable 
of the wax iD1i 1j i ’ LM loops for ADF, $7.00 Dehydrators 1 90 turntable of Broadcast Quality at a popular price 
e coax, ant 1S adjusted so the page + gg eee) se. FOSS GS-55, Here wees OOS Ideal for record collectors, musicians, singers, d 

outer conductors present the same im- RS ARN? Will pay $1000. Mari not be modified, || iockeys, broadcast stations, music schools, dance 
pedance as the transmission line. In a . SQ 8C-1333 +s studios, skating rinks, gymnasiums, etc. Plays throug 
other tests, the matching section con- 8 +++ $0.00 BC-1306 amplifier, radio, TV set or phonograph. Operates on 
13 r 9 : " Stone : 50 or 60 cycles. 
sists of No. 12 wires taped together 35.0 Model CVS-12 (illustrated) 

aia “ ee Re 3 : Re « m ts, racks, h. ord eeded for all | . 
with %-inch spacing between pairs to ve items. TOP PRICES. Send list. Chassis, motor and turntable . $84.95 net 
match 300-ohm ribbon. For other open- ruses | Model CVS-12P, mounted in portable case 

‘s ‘ ti : ; (New, original cartons only) as 
wire lines, the matching sections should sup $1.78 723 A/8 $s | with 16” dual stylus pickup $124.95, net 
be made of wire having the same di- as2a- 11 OS We 329a: 27a 30 || FAI III IIR IOI 
8298 or 3829 4.00 WE 120A, 121A 


ameter and spacing as the transmission | eorex ; 3 Speed 12” Transcription Turntable 


line. oe. 308 ocbeehe 639-00 sicon 1-100-A | ded b * d 
ee ap 7 y 





P g music critics. Induc 
This system has been used to feed ae. 14 or 28V inverter, gee 115V, 400 cy., 1 | tion-type motor designed for smooth, quiet, vibra 
antennas having up to six reflectors. singe tell a oe dee wa | tion-free operation. 3 speeds, 78, 45 and 33% 
The only necessary adjustment was | tere, 89" 8 3 Pe fone Ge rrina In ‘Toucn || Model LP-743 . $54.95 net. 
trimming the radiator and matching | R ITEM. If you have oe oitahalolaietoietaleinbsieiclelphitetel-ictriatelaia 
sort; Rhombi iv wn pape pg Hg BE euit Write for Illustrated Catalog of REK-O-KUT Line 
section. Khombic and -beam antennas pot gs ie a your banker for our Dun and of Hi-Fidelity Recording Instruments, Phono- 
are matched by cutting two legs long Bradstreet ratin graphs, Transcription Tables, Accessories 
enough to include an additional one- G. L. ELECTRONICS 34 eer eihmaer 
quarter wavelength at the lowest usable 905 S. VERMONT AVE. @ LOS ANGELES 6, CAL. 38-11 A Queens Bivd., L.I.C., N. Y- 
frequency. . — 
The standing wave ratio of an an- 
tenna cut for 200 me dropped from 3:1 
“ a e@ PE-237 POWER SUPPLY and Golden Rule Service 
at 150 mc to 1:1 at 200, then rose slowly GN-58 GENERATOR 
to only 1.6:1 at 250 me. This shows na ¢ Fined Creche ana 
clearly that antennas cut for the lowest @ 1306 TRANSMITTER RECEIVER 
frequency can be used at considerably oad egg oe 8 oe pi Sudenptone Mere 
higher frequencies.—A. L. Munzig WRITE TODAY ‘ 
rel GIVING DETAILS To - FAT Oe es ASTRON conroeation — 255 srant Ave. fast Newark A J 
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@ Aerovox “Dandees”, of 
course! Tubulars encased in 
aluminum containers. Especially 
suitable for tight spots. Single 
or multiple sections. Insulated 
stranded wire leads and safety 
sleeves. Common-negative wire 
lead. Vented for excessive gas 
pressure. 


Normally supplied with etched 
foil for utmost compactness, but 
plain foil also available. High- 


blietieie iets | 


purity foil aluminum minimizes 
corrosion possibilities. Vented for 
excessive gas pressures. Insu- 
lating jacket. Mounting strap. 
Widest selection of voltages and 
capacitances. Single-, dual.-, 
triple-, and quad-section units. 


Ask your jobber for these 
Aerovox “Dandees.” See list- 
ings for any voltage and capa- 
citance combination. 


CAPACITORS + VEBRATORS + FEST ENSTRUMENTS 


Kadir ad? 


AEROVOX CORPORATION, WEW BEDFORD, MASS, U. S.A.» Sates Offices ln AN Priccipat Cites 
Export: 41 E. 42nd St., NewYork 17, W.Y. + Cable AEROCAP, MY. + In Canada: AEROVOX CANADA LTD . Hamilton, Ont 





HUGO GER 


GREAT SCIENCE FICTION 
Listen: "NO BOOK in two generations, 


NSBACK’S 


no book since Jules Verne, has under- 


taken to do what Hugo Gernsback in the first decade of our century has here 


so outstandingly achieved.” 
LEE DE FOREST, Father of Radio. 


Forty years ago, Hugo Gernsback, Father of 
Modern Science Fiction, in this book, RALPH 
124C 414, predicted and described in startling 
detail, radar, the learn while you sleep method, 
television, televised operas, plastics, night base- 
ball, blood transfusion, wire recording, micro 
film and a host of other scientific achievements— 
all undreamed of in !9il—but part of everyday 
life today 

All of these and scores more, not as yet realized, 
are found in his remarkable prophetic book. For 
Hugo Gernsback's prophesies ore based not on 


fantasy but on the logical projections of estab- 
lished scientific facts 

RALPH 124C 41+ is the first and most remark- 
able true science fiction novel ever written! A 
whacking good adventure story that takes place 
in 2660 AD—but it is far more than fiction! 

To technically minded people, RALPH 124C 41+ 
is the most complete and accurately documented 
catalog of scientific prophesy ever published. it 
was originally written in I911 and published in 
book form in 1925. Now, because of its tremendous 
importance as a work of accurate, scientific pre- 
diction of the future, it has been reissued in a 
new, second edition 

Hugo Gernsbock's writings were the spark that 
started many of today's top radio engineers and 
scientists on their way. Now again, this new edi- 
tion of RALPH 124C 414 may well be the 
inspiration for a new generation of pioneers of 
science. 

RALPH 124C 41+ is the kind of book you should 
read. Order your copy now, only $2.50 postpaid. 
The supply is limited 


RADIO PUBLICATIONS 
25 West Broadway New York 7, N. Y. 


MAIL THIS COUPON TODAY 


P RADIO PUBLICATIONS 

a 25 West Broadway, New York 7, N. Y. 
Gentlemen: 

Send me o copy of RALPH 124C 41+ postpaid, 
at once. My remittance of $2.50 is enclosed. 


STREET eeeceeced 
CiTy.. ZONE STAT 











Try This One 
PROTECTING SPEAKER 
Most | I 


dentally 


service tecnnicia nave ; 
punctured a speaker 
another while wor 


one time or 
set or carting it to or trom 
Although such accidents are rat 
is always a chance that it w 

your next 
protective cover 


on servicing jo 
will prevent 
less likely to drop bit 
and dirt betweer 
coil and pole piece. 

For speakers from 4 to 8 
diameter, cut a 10-inch 
inch plywood or similar material. D 
two lines at right angles throu, 
center. With these lines 
gin 1 inch from the rim and « 
slots 2% inches long as at @ in 
ure. They should be just wide et 
pass the square shank on the hea 
small carriage bolt. When you fir 
slots the dise will look like 
four 
in the drawing) ar 


make it 


metal filings, 


dise fr 


as cente 


a lathe 
plate. Make clamps fr 


iron (see b 


The dise is faster 
the by four 
clamps slipped over tl 
bolts and held against 
speaker with the wing nuts. 
grip the shanks of the bol 
them from turning 
being tightened. (see dr 

For speakers rang 
15 inches in diameter the d ‘ 
least 17 inches in diameter. The t 
should be approximately 4% inches long 
and should start about *4 inch from the 
rim.—Francis Robbins 


BUILT-IN ANTENNA FOR FM 
To install a built-in antenna on FM 
receivers and tuners simply replace 
the standard line cord with a flexible 
rubber-covered, three-wire 
nect two of the conductors to the 
supply and line plug. One end 
third wire connects to the 
terminal, and the other end is 
approximately 6 feet and taped. 
If a_ three-conductor 
available, take a 6-foot 
sulated wire and tape 
cord with cellophane tape. 
The third wire has some dire¢ 
up plus additional pickup thr 
capacitive coupling to the line. 
system used by comm 
receivers. This type of antenna can 
used with AM sets as well, if 
signals override the static on the line. 


Arthur Trauffer 
RADIO-ELECTRONICS for 


speaker 
Th 


awing at 
r between 8 and 


cut 
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(102) Cicaning Products for Many Pur- 
oe Over ive 3 that 


chemical cleaner 
can make 


(110) Electroplating Non-Metallic Ob- 
lects ie ude wood, leather, plaster, glass 


t Tr Complete directions 


bd ia Thermostats Easily Made — Desicning 
! control units of many 
uniform temperat 
ilation, safety controls to 


rita ANE mali 
mat ures, 
furnace reg 

overheating, etc. 


pe tor ng 
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prevent 
(115) Glue Molds for Casting Novelties 
Mal inw the giue molds for casting smai 

ob) sing magnesite. 

(19) Electroplating with Alloys—bronze, 
bra and improves finish and 
provides du 


(123) 
silvering 
Colored, 
mirrors. 


(124) Soldering All Metals —Includes alumi- 
num and diecast alloys. Secrets of using the 
right flux and correct technique. 


(125) Buffing & Polishing —Al! details on cor- 
rect polishing w to select the right abrasive 
for “diffe rent S. is of metal. Gives wheel speeds, 
types and sizes of motors for best results. 


(129) Coloring Metals Chemically - 
formulas and directions to produce durable fin- 
ishes in many colors on brass, copper, iron 
aluminum and their alloys by chemical processes. 
(130) Glass-Working Technique—How to 
cut, drill, grind and mount giass correctly; in- 
cludes cutting of circles and internal openings. 


(132) Working with Plastics—Covers a!! de- 
tails of cutting, tooling, bending, cementing and 
polishing. Enumerates various kinds. Shows how 
to design articles. Includes using liquid plastics. 
(139) Rubber Molds for Casting Novel- 
ties — Used for same purpose as glue molds but 
where greater elasticity is required. 


(141) Recording Thermometer—How 
make device to record room 
12-hour periods on a_ disk. 
mechanism. 

(146) Simplified Casting Methods—Mak- 
ing small castings of soft metals without use of 
sand molds. For novelties, toys, etc. 

aay) Drills and How to Use Them—How 
o use drills in different metals, plastics and other 
materials. How to sharpen correctly. Includes 
charts giving speeds and rate of drilling. 
(149) Electroplating with Copper, 
Nickel, Chromium, Zinc, Lead and Cad- 
mium Enables anyone to do this fascinating 
work on a small seale. 

(156) Home-Maintenance Formulas & 
Repairs Includes a large number of simple, 
effective solutions for everyday household prob- 
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old mirrors and making new 
front-surface, transparent and 
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Try This One 


B-SUPPLY USES OLD TUBES 

The next time you start to up 
an experimental power supply and find 
that you don’t have a rectifier, 
look around and find a 


25L6, 35L6-GT, out- 


hook 


suitable 
can 
or similar 


see if 


5OBS, 


you 


25L6, 35L6-GT,35A5, ETC. 


not bei used. 
these tul 


rectiners. 


that is weak or 
how 
half-wave 


» circuit shows eS can 

connected 
The filament-dropping 
be selected to supply the correct voit 
to the heater heaters. Other 
can be connected in series 
at A on the diagram.—M. G. 


BRUSH FOR SPEAKER CEMENT 

Some makes of speaker cement do not 
have a brush or applicator built into 
the bottle cap. Consequently, the brush 
always gets hard and must be discarded. 
I prevent this by driiling the bottle cap 
to the handle of a small metal- 
handled glue brush. The handle is then 
soldered solidly to the cap with an air- 
tight joint. The tip of the brush will not 
harden because it is immersed in cement 
when not in Manuel E. 


TRANSMITTING-TUBE CHECK 

You can tell when your transmitting 
tubes are going sour if you will make a 
note of the plate-current readings of 
new tubes for a given load and plate 
voltage with the transmitter operating 
normally. When a tube starts to lose 
emission, the plate current will begin to 
drop off from its former fixed value and 
its output will be less. Class B modula- 
tors are checked by watching for a 
decrease in the static plate current. A 
gassy tube will cause a higher-than- 
normal plate-current reading.—Norris 
C. McKamey 


LONGER LIFE FOR METERS 

The life and accuracy of the 
tive movement of a 20,000-ohms-per- 
volt multimeter can be prolonged by 
keeping the function switch set to A.c. 
VOLTS whenever the meter is being car- 
ried on outside jobs. Setting the meter 
to read a.c. voltage damps the meter 
movement by shunting it with the low 
resistance of the instrument rectifier. 
This damping action greatly reduces 
pivot wear caused by bouncing while 
in transit. This fact can be verified by 
setting the meter to Dc VOLTS and giving 
it a quick jerk. The meter will swing 
wildly upscale. Try an a.c. range and 
note how much the needle is damped. 

The meter can also be protected 
against vibration and sudden jolts by 
setting the function switch to a high 
current range. This damps the move- 
ment by loading it with the current 
shunts. This method is not recommended. 
The meter will burn out if you forget to 
switch the meter before measuring volt- 
age.—Milton Kalashian, W1NXT 
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BUILD 


THIS RCP KIT! 
IT'S EASY! _ IT'S FUN! 
IT SAVES YOU MONEY! 


MODEL 345K 
SUPER VACUUM 
TUBE VOLTMETER 


compete § 95 
KIT 
ONLY .... 

NOTHING ELSE TO BUY! 


MORE THAN 150,000 RCP INSTRUMENTS IN 
USE TODAY . . . PROVE THEIR SUPERIORITY 


Now you can get in KIT form the best pro- 
fessional test equipment made by Radio City 
Products Co. You get kits that are complete 
with all necessary ports and easy-to-follow 
assembly instructions. There is nothing else to 
buy! Yes, an RCP kit provides an enjoyable 
few hours in construction and instruction plus 
@ finished test instrument at a tremendous 
saving! 
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to Radio-TV 
Service 


the new fact-packed 


PF INDEX! 


(PHOTOFACT INDEX AND 
TECHNICAL DIGEST) 





* Each issue packed with authorita- 
tive articles on TV, Radio, latest 
servicing techniques 


Latest complete Index to PHOTO- 
FACT, world’s finest service data 


Don’t miss a single issue! Be sure to 
get your PF INDEX the valuable new 
iblication you'll read from cover to 


ru r to 
: and use at your bench every 


cover 
working day. 

PF INDEX brings you complete, 
fully illustrated discussions of latest 
developments in Radio and TV. 
Keeps you up-to-date on new circuit 
designs, latest testing methods, _— 
saving repair techniques, good shop 
practices—helps you operate a bet- 
ter, more profitable business. 

Have all this practical, authorita- 
tive information plus the complete 
Index to PHoToFAcT Folders— the 
quick reference guide to the walt> 
finest service data. PF INDEX is worth 
dollars to you—and costs you nothing. 
Get your FREE copy today! 


Ask Your Jobber for It! 


HOWARD W. SAMS & CO., INC. 


Get the current PF Index from your 
Parts Jobber, or write us direct on 
your letterhead (or enclose business 
card). Address: Howard W. Sams & 
Co., Inc., 2201 E. 46th St., Indian- 
opolis 5, Ind. 


(CD) Send FREE copy of the current PF Index 
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THERMAL SHUNT 

While studying the effect of heat on 
the value of ther 
ponents used in 
the Telecommunication Research Estab- 
lishment, a branch of Britai Minis- 
try of Supply, found that small compo- 
sition 
when using standard soldering tech- 
niques. The heat from the lderir 
Iron may cause the value of the 
to increase or decrease by 20‘, 01 
The body temperature of the resisto) 
should he 
ferably 50° C if 
the 


cases, 


resistors and com- 


electronic 


can be ruined heat 


resistors 


resistor 
more, 
restricted to 100° C and pre- 
mament change 
initial value is to be a 
the temperature rise does 
reach the critical value when the 
of lead between the body and 
joint is at least 4 inch. 

Leads '% inch long are 
most miniature apparatus, 
shunt was developed to dissipate 
unwanted heat and prevent it from 
reaching the body of the component. 
The shunt consists of a crocodile clip 
with copper bars % inch thick, % inch 
wide, and 1% inches long sweated to 
its jaws. The shunt is clamped to the 
resistor lead so it is at least 1/16 inch 
from the body of the resistor and from 
the soldering lug. It should be left in 
this position for at least 15 seconds 
after the iron is removed the 
joint. 


ded. In most 
not 
length 
soldered 


prohibitive in 
so a the) 


mal 
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(a) SHUNT DIMENSIONS AND CONSTRUCTION 


THERMAL SHUNT 
RESISTOR 


MATTE BLACK 
my A 
* 


—— POLISHED 


—_ 
SOLDERING 
LUG 
\ 
SOLDERING BIT 


(b) SOLDERING SET-UP USING THE SHUNT 


The construction of the shunt is 
shown at a and method of using it is 
shown at b in the drawings. ‘he sur- 
face next to the resistor should be fin- 
ished with a flat black paint. The oppo- 
site side should be polished so heat will 
be radiated away from the resistor. 

This will be found to be a 
device to have around the shop or 
laboratory. With the trend today to 
smaller components, the need for direct 
applications of small amounts of heat 
is becoming more important. Not only 
resistors, but miniature capacitors re- 
quire careful handling. 

—end— 
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NOW IN BOOK FORM 


John T. Frye’s outstanding 
series on the fundamentals 
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PUBLISHED BY REQUEST 
BASIC RADIO COURSI 
at the request of many 
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Frye’s series on the fundamentals of 
servicing which concluded 
in RADIO-ELECTRONICS. It 
the experienced technician as well 
beginner. Order your copy today. 


TWENTY-SIX CHAPTERS 
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tor * What is Induction? * Capacitance * How 
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Supply * Power Supply Types * Sound and Loud 
Speakers * The Power Output Stage © The Voit 
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SENSITIVE 4-TUBE REGENERATIVE RECEIVER 


2? I would like 
4-tube short-wave regenerative receive) 
using any of the following tubes: 
12SA7, 12SQ7, 6K6, 35Z5-GT, 
50L6-GT. Please show how my 4-prong 
coils (see inset) can be used in the cir- 
cuit which you prepare. I want to use 


to see a diagram of a 


and 


include a 
means of silencing the speaker 
the phones are plugged in. 
Toronto, Ont. 


a pair of crystal phones, so 
whe n 


-E. S., 


(2SK7 
S00 put 





‘3Spypf 100, 
140y 
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rau 
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fl a 


feedback winding determine the 
with which the detector goes in and out 
of oscillation as the regeneration con- 
trol is varied. The direction in which 
the feedback winding is wound deter- 
mines whether the set will oscillate or 
not. If the circuit not 

with your coils, transpose the 
tions between the the 


does oscillate 
connec- 


ends of tickler 


and pins 1 and 4 on the coil form. Try 
different values of 


50L6-GT 
ss PHONE JACK 


1 


resistance for the 


12SQ7 
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A. The circuit of a sensitive regenera- 
tive set is shown in the diagram. The 
tube heaters are connected in 
across the a.c. line. The B-supply is 
taken from the secondary of a small 
isolation transformer. If this type of 
transformer is not available, you can 
use two 6.3-volt, 2-ampere filament 
transformers connected back-to-back. 
The size of the detector grid-leak and 
the number of turns on the tickler or 


series 


value 
control 


oscillator grid-leak and use the 
that provides the 
over regeneration. 

The performance of the set can be 
slightly improved by shunting the 
100,000-ohm plate resistor with an 
audio choke of 300 henries or more. Use 
an audio transformer with primary and 
secondary connected in series (in the 
direction giving best results) for this 
choke, if you have one on hand. 


smoothest 


STACKING TELEVISION ANTENNAS 


2? I have four 300-ohm Yagi antennas 
which are cut for channel 13. Please 
show how I can stack these so that the 
array will match a 300- 

ohm transmission line. 
How much gain can I 
expect by stacking 
the antennas?—M. 

H.H., Pittsburgh, 

Pa. 


/ mevt 


Masi2-ve 


KA 237-172" 


AZO 212-172" 


3AA=31-172" 


in LINE 
TO RCVA 
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A. With correct interbay spacing and 
a perfect match to the transmission line, 
a 4-bay stacked antenna will have a 
theoretical gain of approximately 6 db 
over that of one of the antenna sections 
used alone. This assumes that the sig- 
nal strikes all the antennas equally 
with respect to phase and amplitude. 
Therefore, the maximum gain is possi- 
ble only when the signal is free from 
multipath reflections. Location in this 
case is important. 

Stack the antennas one-half wave- 
length apart and connect them in pairs 
with 425-ohm matching sections as 
shown in the diagram. The centers of 
the matching sections connect to two 
%-wavelength 425-ohm sections which 
are connected in parallel across the 
300-ohm lead-in. The 425-ohm matching 
sections may be %-inch tubing spaced 


4% inches or No. 12 wire spaced 1% | 


inches. 
This stacking arrangement can be 


used for TV antennas cut to other fre- | 


quencies and having different imped- 
ances. The length of the matching sec- 
tions and the interbay spacing in wave- 
lengths will remain constant. The spac- 
ing and size of the conductors used in 
the matching sections are determined 
by the impedances of the line and 
antennas. 
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It's the newest convenience in sold- 
ering. Twin Spotlights on your new 
135-watt WELLER Soldering Gun 
completely eliminate shadows; you 
see clearly even in the darkest chassis. 
Pull the trigger of your WELLER 
Gun, heat and light come on 
together—in just 5 seconds! 

No more waiting, wasted 

current, or blind sold- 

ering. Your WELLER 

Gun pays for itself 

in afew months! 


NEW 
135-WATT 


WELLER 
SOLDERING 
GUN 


Specially Designed 
for TV and Radio Work 


@ DUAL SOLDERLITE—Two prefocussed spotlights 
completely eliminate shadows — let you see clear- 
ly what you are soldering. 
@ OVER/UNDER DESIGN—Tube construction braces 
tip and improves visibility. 
e 5-SECOND HEATING—No waiting. Saves power 
Pull the trigger and you solder! 
@ LONGER REACH—Slides easily into deep chassis, 
reaches the tightest corners. 
@ GREATER CAPACITY—Smalier, lighter, with 
greater soldering capacity. 
© TRIGGER-SWITCH CONTROL— Adjusts heat to the 
job. Saves current—no need to unplug gun be- 
tween jobs. 
e@ DUAL HEAT—Single heat 100 watts; dual heat 
100/135 watts; 120 volts, 60 cycles. Handles all 
light-duty soldering. 
See new Models WS-100 and WD-135 at 
your distributor, or write for bulletin direct. 
@ SOLDERING GUIDE—Ger your new copy of "Soldering 


Tips"—revised, up-to-date and fully illustrated 20-page 


7 bookiet of practical soldering suggestions. 
Price 10¢ at your distributor, or order direct, 
a 4 
as 
-\ 


ELECTRIC CORP. 


828 Packer Street, Easton, Pa. 
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ANNOUNCES 


NEW LOW PRICES 


on 17-20” TV KITS, SETS, 
CHASSIS and CABINETS 


SAVE UP TO 50°o! 


Transvision makes the finest TV KITS, SETS, and 

WIRED CHASSIS that money can buy. PRICED 

AMAZINGLY LOW. Kits are easy to assemble. 

Give top quality picture and sound. Ideal for both 
hobbyists and dealers. 


BEAUTIFUL NEW CABINETS 


Write for Catalog RE 


Write for Prices and Details Today! 


TRANSVISION, INC. 


Dept. RE NEW ROCHELLE, N. Y. 
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BAND-REJECTION FILTER 
? Please 
which wi 


} 
ail 


print a ter 
attenuate y 3 db 
signals between 

3,400 cycles. This filter is to - 
a 200-ohm audio line.—M. r. 

A. A filter having 
characteristics you want would be 


circuit of a f 
network 
or more 880 and 
used in 
, Ind. 
the 


diffi- 


band-rejection 








cult to design and construct, we 
have prepared this circuit which should 
do the job for you. It consists of a 
three-section high-pass filter network 
cutting off at 3,400 cycles paralleled by 
a three-section filter cutting 
off at 880 cycles. Both of the filter units 
being designed for 400-ohm lines, there 
will be a slight mismatch in each. The 
existing mismatch should not be great 
enough to affect the performance of the 
circuit as a whole. 

It is recommended 
and low-pass filters be shielded 
each other. The shunt inductors 
mounted so their axes 
angles to each other. 


so 


low-pass 


that the high- 
from 
should 


be at right 


are 


ANTENNA TUNING COUPLER 
> lusea 
broadcast 


300-foot long-wire antenna 
short- 
have 

jor 
tuning the antenna system for optimum 


and inte 


reception. I 


. 
for rnational 


would like to 


constructing a 


wave 


details on coupler 
performance on any frequency and cou- 
pling it to a receiver which has termi- 
nals for a doublet antenna.—G. T., 
Little Rock, Ark. 

A. The diagram shows a tuner that 
should do much to improve the perform- 





ance of your antenna. Two 365-uuf 
capacitors are used. C1 is in series with 
the antenna and effectively shortens it. 
The parallel-tuned circuit has the effect 
of lengthening the antenna. The coil 
consists of approximately 30 turns of 
12 or 14 bare wire on a 24-inch 
form. The turns should be spaced the 
diameter of the wire. A small clip 
should be provided for shorting out 
turns when necessary. The pickup loop 
is 3 turns of No. 18 hookup interwound 
with the turns at the antenna end of 
the large coil. 

Remember, however, that short-wave 
station signals are often weak. In some 
cases it might be advisable to use 
special directional antennas. 
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a having ro 
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PHONQ MIXER PANEL 


? Please 
electronic 
panel for 
pi kups 

Haverford, Pa. 
A. Interaction 
can be 


print a diagra 
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with th 


without 


use 


ante 


the 
minimized by connecting 


VOLUME CONTRO MEG OR MOR 
, 
* aaa 


betweer 


a 
ISOLATING RESIS 





ing resistors in series 
ontrol as shown i 
lue of each 
be approximately 
resistance of 
smallest value 
action. This 
indefinite 
disadvantage is 
may drop and a tone-control 
noticed if several controls 
taneously set at zero. 


a isolz 
each contr 
which wil 
setup can be 
number of controls 
that the 


are simul- 


RADIO-ELECTRONICS for 





PHOTO TIMER 
2? I would like to have a diagram of a 
photo timer having three controls for 
setting the timed intervel from 0.1 sec- 
ond to 100 seconds. If possible, please 
117L7-GT 
mW. &.; 


design the circuit around a 


and a 2,500-ohn plate relay. 
Irwin, Pa, 

A. This circuit will time 
from 0.1 second to 101 seconds in decade 


intervals 


RY=2.5K-SKa 
7L7-GT = 
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HTVAC 
SI-EACH RES*2.2MEG; S2-EACH RES: 220K; $3-EACH RES=22k; 
54-SPOT SPRING RETURN TIMER SW; S5-FOCUS SW; S6-POWER SW 
steps of 0.1 second. For high accuracy, 
the resistors in the timing circuit should 
be matched pairs of 5% or better. 
Calibrate the timer on the 0-100- 
second range using a stop watch for 
measurements. If the timed interval] is 
too long increase R1 and decrease R2 
slightly. If it is too short, make Rl 
larger and R2 smaller. Slight changes 
in calibration can be made by varying 
the tension on the relay spring. Remem- 
ber that absolute accuracy of timing 
(if required) depends on stable line 
voltage regulation. 


TRANSFORMER SPECS 
2 Please 


output t 


give specifications on the 


used in the sound 
page 31, October, 
1950, H., Columbus O. 

A. Any plate-to-voice output 
transformer will do the job. However, it 
is advisable to use one having a pri- 
mary impedance of 20,000 ohms or 
more. Your best bet will be to use a 
standard intercom input transformer 
which may have a secondary impedance 
of 38,400 ohms or higher. 

Many constructors use standard out- 
put transformers connected in reverse 
when small PM speakers are used as 
microphones. Pickup improves in almost 
all cases where the output transformer 
is replaced with a standard intercom 
input transformer. It should be remem- 
bered that specialized input transform- 
ers are so designed as to give maximum 


ansformer 
alarm described on 
issue.—E. 


coil 


transfer of energy with minimum pick- | 
up of noise and hum. Also, various in- | 


put impedances can be matched more 
readily. 


—end— 
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You DONT have to know 


You can be certain that in any 
language, anywhere in the 
world, it's UNIVERSITY 
for top acoustic reproduc- 

4 tion... for every indoor and 

a $ outdoor installation! UNI- 
= VERSITY “progressive engi- 
neering’ works constantly to meet the 
new needs of sound casting techniques 
as they develop. Thus, UNIVERSITY 
loudspeakers keep in step with the 
times through design by farsighted ex- 
perts, plus field -tested performance 
that means trouble-free operation. 


You need the a 


TECHNILOG 


Get your free copy! The 
new 1951 Technical Cat- 
clog for sound techni- 
cians, installation engi- 
neers, and service person- 
nel. Write for your copy 
now — address Desk 52. 


UNIVERSITY 
LOUDSPEAKERS + INC 


80 SO. KENSICO AVE. 
WHITE PLAINS, N. Y. 


How many times have you lost money because of a mis- 
take in figuring? Do you know how to figure quickly and 
correctly? Can you figure discounts, interest rates, taxes 
and alf the other calculations you meet up with in your 
daily life? 

Are you having trouble qualifying for Civil Service Exams 
or Armed Services Promotions, because you're not up on 
mathematics? 

Here is the book that gives you a goed background in 
mathematics; that takes all the irritation and drudgery 
out of it. You don’t need to be seared of mathematics, 
because here's the subject explained without frills, with 
out useless computations. Here's the book for men in radio 
jobs; for business men; technicians and craftsmen, explain. 
ing and answering everyday mathematic problems in easy- 
to-understand words and illustrations. 

Yes, it's the key to a simple understanding of mathe- 
matics. It’s a real home-study course in mathematics for 
the man who's alert to its importance in the world today. 


ELEMENTARY MATHEMATICS 
@ EASY — SIMPLIFIED — PRACTICAL © 
; CONTENTS OF BOOK ——~—~| 
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@ Six Tube Superheterodyne ® Three Gang Con 
denser @ Powerful, Long-Distance Reception ® 
Fits All Cars, Easy Installation 
© Mounting Brackets Included 


® 6 Tube mode! M90 *$33.87 


Approx. shipping weight ( pounds 


MAIL US YOUR ORDERS 
All orders filled within 24 hours 
Standard Brand tubes 50% off list 


GU Seltoni 


Fifth at Commerce Fort Worth, Texas 


Wholesale 
Electronics 








MICRO CIRCLE 


CUTTER 
FOR METAL 
WOOD e PLASTICS 
@ Micrometer type size 
control 
@ Extra heavy duty 
Special beam locking a 
mechanism 
At all dealers 


Model Type 

1 Round shank 
| Square shank C 
5 Round shank 6 inch 


PRECISE COMPANY 942 Kings Highway 


BROOKLYN 23, NEW YORK 




















IF IN DOUBT, 
THROW IT OUT! 


That is our rule for raw 
materials going into Planet 
electrolytic capacitors. The 
manufacturing standards set 
for high-quality Planet ca- 
pacitors will not allow com- 
promise in the matter of 
materials and components. 


Aluminum foil, condenser paper, chemicals — ll items used in our electrolytics 
— are purchased against strict specifications from thoroughly reliable sources, 
then subjected to exhaustive analysis and tests before usage. 


Screening out all possible trouble at the source makes the finished product 
trouble-free — eligible to bear the Planet trademark. 


For complete information, write for the latest Planet Catalog, C-2. 


PLANET MANUFACTURING CORPORATION 
225 Belleville Avenue, Bloomfield, N. J. 


JED “Little Giant” 
TWIN LEAD 
LIGHTNING ARRESTER 


Protects TV Sets Against 
Lightning and Static Charges 


SFEING 1S BELIEVING! 
ONLY JFD Lightnin 
resters offer you these 


e patented fea 


At Your Jobber or Write Direct 


FD) MANUFACTURING CO., Inc. 
G102G term AVENUE, BROOKLYN 4, mW. ¥. 
epianaiedl 


FIRST tm letevision Antesees ond 


TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 








Young and Older Men 


Come to the Great Shops of Coyne in Chicago. Get 
sractical trainingin TELEVISION-RADIOor!I c- 
RICITY — vital in Defense Program. Prepare now 
fog a better job or better service rating 
You can finance most of fr tuition, pay for it later 
ineasy monthly payments. Special plan for men of 
Draft Age. Part time employment service available. 
GI APPROVED 
FREE BOOK ‘ p coupon for Big Free I trated 
Book. Indicate belo rse that 
interests you. No salesman will call. Act \ 
An Institution not for Profit 


B. W. COOKE, Pres. 
| COYNE Electrical & Television-Radio School. 
| 500 S. Paulina St., Chicago 12, Ill. Dept. B1-81H 
Send FREE BOOK and full details on 
| 0 TELEVISION-RADIO OELEctricity | 
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THE FUND TOPS $8,000. 


HELP - 
FREDDIE-WALK 
FUND 


It has been a source of 
ation to us to note that 
with this month ha 
Little three-year-old Freddie 
readers know by this time, 
pletely 
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Freddie still has to make 
trips to the North where his doct 
with the necessar 
time he will 
ise artificial legs ani 


legless and armi 
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fitting him 
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The case is greatly complicated 
fact that Freddie has not a v 
either arms or legs and there 
stumps on which to fit appliance 
time he will have to use h 
muscles to obtain articulatior 
artificial arms and legs. 

The FAMILY CIRCLE a 
which also became interested in Fred 
die’s case, continues to be } r 
list of contributions which 
below: 
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FAMILY CIRCLE magazine contribut 
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RADIO-ELECTRONICS for 





also pleased to report the 
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Valley Radio Club of North W 
N.. C. the efforts of 


Harvey. 


ilkesboro, 


through Robert M 


RADIO-ELECTRONICS CONTRIBUTIONS 
$7,691 83 


5.00 
796.83 
379.95 


$8,176.78 


AT ANY PRICE ! 
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Radio Thirty-Five Dears Ago 


In Gernsback Publications 





HUGO GERNSBACK 
Founder 


Modern Electrics ae 
Wireless Association of America 
Electrical Experimenter 

Radio News 

Science & Invention 

Television 

Radio-Craft 

Short-Wave Craft 

Television News 
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JULY, 1917 
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Frank C. Pei 
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TUBES 


Every 
Critical 


Type 


= We Buy First Quality Tubes for Cash! 


Fully Guranteed ® Brand New ® Immediate Delivery 





1X2 

5V4G 
6AC7 
6AG5 
6Ariéb 
6BC5 





WRITE TODAY FOR COMPLETE LISTING! 


Terms: 25%, with order, balance C.O.D. All merchandise subject to prior sale, F.O.B. New York City 


RTY ST., NEW YORK 6, N.Y. - COrtlandt 7-4307 








AUDIO AMPLIFIER 


@ Inputs compensated for any type of phono-pickup, 
TV, FM & AM receiver. 


vw r J 
” Wiite for Technical Bulletin, detailed Distortion 
Analysis & booklet “Better Listening” 


e@eees 
Brook Electronics, Inc., vep:. #c-1 
© @ % DeHart Place, Elizabeth, New Jersey 

















~ PEN-OSCIL-LITE 


atm alignment « bg 9 asa as . — 
pow * Range from 700 cycies audio to over 
- ‘megecyeles unf. « Output trom zero w 123 

°« Low in cost « by Signai Corps 
z Write for information 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 











TV PARTS 


Complete Stock For Fast 
Delivery ... at Rock-Bottom Prices 


TV TRANSFORMERS 


ante —— Trensformer 
Turns ratio 10:1. 3 uN $2.95 
43T011—Vert. Output Transformer 
at $1.79 
167811 Vert. Block. Ges. Transformer 
Repiaceme $1.49 
217811 Vert. Block. a Transformer $1.19 


70° DEFLECTION YOKE 
Special! 


Compare This Price! $4.50 


Model DYB-130 











Lowest Price Conical Array 

CAN BE STACKED FOR FRINGE AREAS 

HAS 8 INTERCHANGEABLE ELEMENTS 
SNYDER MODEL XA-44 


a nd 


mast clamp for use 


oil = . 
poles up to 11/4” 
iol 95 be used with any type 
e lead-in 72-300 ohms 


less mast 


e TV-FM band 





Write for Free ‘"FY!'' Bulletin 





Address Orders to Dent. RE-7 or Cail 
Mulberry 2134 


HOLESALE 


RADIO PARTS CO., Inc. 


311 W. Baltimore S¢*. 


BALTIMORE 1, MD. 


CONVERSION DATA! 


for MOTOROLA VFI03 
see PF INDEX No.27 


FREE—GET IT NOW! 


Miscellany 





ELECTRONIC LITERATURE 


Any or all of these catalogs, bulletins 
or periodicals are available to you on re 
quest direct to the manufacturers, whose 
addresses are listed at the end of each 
item. Use your letterhead—do not use 
postcards. To facilitate identificat 
mention the issue and page of Ra 
Evectronics on which the item appea 
literature offers void after six month 











BUSINESS GUIDES AND PORMS 

A new 4-page catalog lists 
signed to simplify billing and filing 
to enable the service techniciar 
vide faster and more efficient 
Among the items listed are T\ 
contract forms, job tickets, 
TV service record forms, 
Service Standard Rate Book, 
to assist the technician to 
fair bill for services and 
the shortest possible time. 

The catalog is available f1 
Publications, 4135 N. Lawle 
Chicago 41, Ill. Gratis. 


SELENIUM RECTIFIER CATALOG 

A new illustrated catalog des« 
the Seletron line of miniature seler 
rectifiers as well as a selected g1 
high-current units. The catalog 
lustrates some typical circuit 
tions of selenium rectifiers. 

Available from Sales Department, 
Seletron Division, Radio Receptor 
Inc., 251 W. 19th St., New Y 
N. Y. Gratis. 


TRAINING-AIDS BROCHURE 
Sylvania is distributing a b 
listing their wall charts, les 
TV servicing booklets, co 
radio symbol charts, and tube 
Available from Sylvania 
Products Inc., Emporium, Pa. G 


INDEX TO SUPREME MANUALS 
The new Complete Index 
Often-Needed Radio and 
Seri ung Information Is a cr 
ence to the contents of all 
in the Most-Often-Needed 
ries published by Supreme Pu 
Available from Supreme Pub! 
3727 W. 13th St., Chicago 23, Ill. 
Send 3¢ stamp for postage. 


TV ANTENNA GUIDE 
“TV ’Tenna Tips” is ock 
reference manual containi 
data on TV antennas, install: 
lems, dimensions of antenna elen 
channel frequencies, and answers 
number of questions most often ask 
by TV service technicians. 
Available from Snyder Mfg. C: 
and Ontario Sts., Philadelphia 
Gratis. 


QUARTZ CRYSTALS CATALOG 

Catalog No. 51 issued by The 
Knights Co. is a 5-page illustrated bro- 
chure describing the JK line of quartz 
crystals and crystal ovens. Crystals for 
oscillators, filters, and transducers are 
available in the frequency range 
between 3 ke and 100 me. 

Available from The James 
Co., Sandwich, Ill. Gratis. 


RADIO-ELECTRONICS for 
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i~~““SAVE ON THESE STANDARD TUBES~~~~% 








BC-645 XMTR RECEIVER 
15 Tubes 435 To 500 MC 


electror 


BRAND NEW re ee tty 
18.35 oe 
each , Shit 
PE-101C DYNAMOTOR for above 
ec 
UHF ANTENNA ASSY. ‘for ‘above 
45 





WILLARD 2-VOLT 
STORAGE BATTERY 
20 Ampere-Hours 


Exact replacement for GE porte 
ables for LB-500—- 


BRAND NEW. Each $2.69 


WILLARD MIDGET 
6-V STORAGE BATTERY 
3 amp hour rating 
ent plastic case. 
“x 1 a” 





Transpar- 
Brand new. 
high. Us 


standard ele 


TTE ELECTROLYTE 

Willard, for above storage 

1 quart sufficient for two 
Hermetically sealed. 


BA 
Made by 
batteries. 


7-PRONG 2-VOLT RADIO VIBRATOR 
for Portable and Farm Sets Replace- 
ment for GE 

LB 530 even " 








6-VOLT 
STORAGE BATTERY 
Navy Standard BRAND 


NEW. 15 ampere- 7. 45 
hour rating 


Please include 355 rary 
with order—Balance C.O.D. 
ya eetard aig $3.00. All 
Ship F.O.B. 


ur Ware- 
rate N. *. c. 





CEGCIHE MAJESTIC 


\ x 
(i J RADIO PARTS SERVICE 
53 VESEY STREET - NEW YORK 7, W.Y. 


JULY, 1951 








TV ANTENNA CATALOG 
The VEE-D-X catalog No. 51 
includes technical information their 
ving an- 


such as towers, 


new 


comp! ne of television rece 


tennas accessories 
arresters, and 


stallation 


lightning 
ty] ot 
h: ird ware, 
Avai from LaPointe-Plascomold 
Corporation, Windsor Locks, Conn. 
Gratis 


antenna in 


able 


TV TRANSFORMER CATALOG 
The 1951 edition of Stancor’s TV 
transformer and replacement 
36 pages of information 
repiacements tor 


catalog 
guide contains 
relatir gZ£ to 
lio, blocking-oscillator, and deflection 
transformers, filter chokes, deflection 
yokes, and focus coils for 900 TV 
Is and chassis made by 71 manu- 
facturers. Also listed are mechanical 
and electrical specifications on 75 
Stancor transformers and related com- 
ponents for TV_ replacements and 
conversions, 
Available 
former Corp., 
cago 18, lll. Gratis. 


STAMPED CIRCUITS BOOKLET 

A 16-page illustrated booklet, “Elec- 
tronic Circuit Production by Die Stamp- 
ing Explained,” describes a die-stamp- 
ing process used for mass-producing 
ronic and electrical 
available is a 20-page catalog listing 
and illustrating terminal strips, 
nectors, plugs, pin-board assemblies, 
and special sockets for various types 
of electron tubes, 

Available from Franklin Airloop 
Corp., 43-20 34th St., Long Island City 
1, N. Y. Gratis to interested parties 
upon request. 


TV ANTENNA CATALOG 

The Brach line of TV antennas, an- 
tenna couplers, matching transformers, 
and lightning arresters and other ac- 
cessories are described and illustrated 
in catalog 51-T. This catalog is con- 
structed like a standard manila folder 
to simplify filing, and is punched to 
receive additional inserts. 

Available from Brach Mfg. 
200 Central Ave., Newark 4, 
Gratis, 


power, 


over 
model 


Standard Trans- 
Elston Ave., Chi- 


from 
3580 


elect circuits. Also 


con- 


Corp., 
N. J. 


Suggested by Richard H. Rogers 


I think I must have hit the jackpot. It’s 
been going for 3 days 





JULY SPECIALS 


ALL MERCHANDISE 


BARR FULLY GUARANTEED 


@ ULTRA—COMPACT MULTIMETERS 





With Leads, Battery & Instruct 


only ‘g 65 postr 
@ Maguire Deluxe AM bile 7 
Com mplete NN t Sur plus, miacto tory S25. ‘00 
SELENIUM RECTIFIERS 
F.W.B., FWCT, oe Volt. DBLR, etc. 








Full Wave be Types 
8 14 Volts 2 

2 amps $2.50 2.75 $: 
: 4.00 ) 
, 6.00 750 
12 #.00 10.00 
Seen un fe titer XIMR 110V. 60 Cy/6, #2. 

Amo poke $3.95 
SPECIAL. ‘TYPES ‘TO ORDER — In sire for quantity prices 
@ 304-TH or 304-TL New a . 
Original Boxes (Eimac) $13.95 

.$13.95 





@ 304-TH New Jon 
Original Boxes (Eimac) 


@ 450-TH JAN—Eimac @ 
Many other on parmaes and transmitt 
attractive price 


In Stock Now—_Many Others Not Used 
one —— RIL i — c 


0B2 1.65 - 6.66 
024 0246 65 ts... 95 
1.25) b 

80 

1.59 

-35 








@ types at 





90 
-97 
1.75 
80 
. £10 
-90 
1.40 
1.30) 


Phone: REctor 2-2563 Cable: Barrylect, N. Y¥ 


eat 


ELECTRONICS 
136 Liberty St., New York 
$5.00 Min. Order—25 Der 

Send Full Remmittance to Save C 

ALL MERCHANDISE FULLY GL 

Subject to prior sale and some 5 























Every RADIOMAN 


can use these 


SERVICE HINTS! 


Valuable Manual Yours—FREE 
Write today—no obligation. 

FEILER ENGINEERING CO. 

8026 N. Monticello Ave 


Dept. 7RC1-1 


Skokie, [11 (Suburb of Chicag 














Television is moving fast— 
Keep up with it in 
RADIO-ELECTRONICS 








LET US PUT THIS -INCH 
MAMMOTH NEW 195] 19 2 Picture 
MIDWEST 


TELEVISION 


In Your Home on 





MIDWEST RADIO & TELEVISION CORP. ‘ 
Dept. 38P, 909 Broadway, Cincinnati 2, Ohio 


NAME 


SEND THIS 
COUPON 
ON Ic POST 
CARD FOR 
NEW 195! 
TUETOULE aopress 





STATE 
eesesaue 


hececosesn ld 











*VOLOMETERS 


. Trade Mark for Voit-Om-Milliammeter 


from the New 


EMC 
ECONOMY LINE 


MODEL 104 
(20,000 ohms per volt 
meter) 





© 4%," SQUARE METER 
(30 microamperes— 
Alnice magnet) 

© tncludes carrying strap 


ee ye at 
20, ay ohms/volt te 


MODEL 162 


(1000 ohms 
per volt meter) 


e 3 SQUARE METER 

« 3 AC CURRENT 
RANGES 
(0-30/ 150/600 ma.) 
Same zero adjustment 
for beth resistance 
ranges (0.1000 ohms. 
0-1 megohms) 


5 oc 45 “s Vela 
Volts. 





ae ag volt 
meter) 


e 4%” SQUARE METER 
° 3 AC CURRENT 
RANG 


(0-30/150/600 ma.) 
Same zero adjustment for 
both resistance ranges 
(0- 1000 ohms, 0-1 meg 


—_ ms) 
Ranges as Model 


Sam 
102. * ates 5 8 $18. 75 


Ranees 
Model 103-8 with plastic 
carrying strap 1 
All of the above have round cornered, bake- 
lite, moided cases. 
Export Dept.. 103 W. 42nd St., N.Y.C. 


Write Dept. 8-7 for Free Catalog 








Gives More Measurement Value Per Dollar 
4 


wa ELECTRONIC 


MEASUREMENTS 
CORPORATION 


Jobs are looking 


for men again! 


CRE! TRAINING OFFERS 
PROFITABLE CAREERS IN 
TV-RADIO-ELECTRONICS 


Whether you wont a coreer in the electronics industry, 
or plan to enter militory service, CRE! Residence School 
training is your key to a better job at higher pay. 

Importont firms like RCA-Victor, Bendix, and United 
Air Lines use CRE! training for their technicions. During 
bro al Wor 1! CRE! trained thousands for the Armed 
Servic 

SEND FOR ILLUSTRATED FREE CATALOG. 
Get details of page - school, with survey of joe oppor- 
tunities, Classes »' twice a month. Veterans! Trainin 
available under ‘cr ein July 25, 1951 is deadline for mos 
veterans. Don't delay! Wr w 
CAPITOL RADIO ENGINEERING INSTITUTE 

An Accredited Technical Institute Porated 7 1927 

Dept. 307C, 16th & Park Ad., N. W., Wash. 10, D. C. 





| business if he has the money... , 
TCA could see no sense in issuing prob- 





With the Technician 
DU MONT-WU COALITION 


All sections of the service industry 
have reacted vigorously to the pro- 
posed Du Mont-Western Union coali- 
tion in television servicing 
ELECTRONIcs, June, page 12). General 
opinion is that in the long run, service 
by over-large organizations will prove 
uneconomical, but that many independ- 
ent organizations will be ruined while 
the proposition is being proved. 

Television Contractors Association of 
Philadelphia has presented probably 


the best reasoned-out reaction to the | 


plan. In a release from their executive 
secretary, Paul V. Forte, reporting on a 
recent meeting of the organization, it 


was made clear that the members . 


believed: 


“That there was nothing illegal or 
| illegitimate in the Du Mont-Western 
. but Du Mont | 


Union arrangement” 
was probably acting in disregard for 
the best interests of television; and 
that the arrangement” foreshadowed 
the disintegration of many service con- 
tracting businesses across the country,” 
if and when the intentions of Western 
Union to operate on a national basis 
were realized. 

In view of the fact that “this is a 
free country and anyone can go into 


ably fruitless resolutions of condemna- 


| tion, but felt that it was the duty of 
| the service industry to obtain full in- 


formation on the proposed action, so 
that the various sections of the indus- 


try could take whatever actions might | 


be deemed useful to protect the future 
of the independent service contractor. 
To this end, 20,000 copies of a news 


| story and editorial in the association’s 


publication, The TV Tuner, have been 


| printed for wide distribution through- 


out the service and related fields. Inter- 
ested parties may obtain copies from 
Paul V. Forte, Executive Secretary, 
TCA, 158 North 20th St., Phila., Pa. 


MORE LEGISLATION 
Two more states, Wisconsin and New 
Jersey, have come out with bills de- 
signed to affect television and radio 
servicing. At the time of writing, both 
bills had been referred to committee. 


The Wisconsin law proposes setting | 


up a Board of Examiners in radio and 
television. All persons desiring to en- 
gage in “radio and television electron- 
ics” for profit or compensation must 
obtain a certificate of registration 
which is obtained by paying a $25 ex- 


amination fee and passing an examina- 
tion in theory, practical knowledge, and | 


skill in the manipulation of equipment 
and tools. Apparently the term “radio 
and television electronics” means radio 
and television servicing to the legisla- 
tors of Wisconsin, as the registration 
does not apply to dealers. 

Attempts to practice without the 
certificate would be punishable with a 
maximum penalty of $100 fine plus 
three months’ imprisonment. 

The New Jersey bill, like a number 
of others recently introduced, seeks to 
provide that funds paid in advance for 


(Rapto- | 


Be Safe! Be Sure/ 


FULL- SIZED 
VEE-D-X ARRESTER 


COSTS NO MORE 
THAN A MIDGET 
2WIRE » 4 WIRE 
Rw. m4 RW-204 


$125 LIST $159 List 


2-WIRE RW-300 $200 
For extra heavy duty. An 
air gap plus resistors pro- 
vide double protection. 





WANTED 
TO BUY 


Large and small quantities of new or 
used electronic government or manu- 
facturers’ surplus tubes and equipment. 
Highest prices paid. State quantity, 
condition and best price in first letter. 
Box No. F-2 c/o Radio-Electronics 


25 West Broadway 
New York 7, N. ¥. 

















OUR AUGUST ISSUE 


Big-tube conversions for exist- 
ing television receivers will be 
featured in several articles in 
the August issue of RADIO- 
ELECTRONICS. This is an issue 
that no television repair tech- 
nician can afford to miss. Re- 
serve your copy now! 








RADIO-ELECTRONICS for 





HARD TO GET ITEMS 


AT BIG SAVINGS TO YOU 
AMAZING BLACK LIGHT 


250-watt ultra-violet light 
source. Makes fluorescent 
articles glow in the dark 
Fits any lamp socket. For 
experimenting, entertain 
ing, unusual lighting effects 
Ship. wt. 2 Ibs 

ITEM NU. 87 

A SAVING AT 


LITTLE GIANT MAGNET 
Lightweight 4 oz. ALNICO per- 
manent magnet. 134” x I'/2”. Lifts 
more than 20 TIMES ITS OWN 
WEIGHT! Ideal for hobbyists, ex- 
perimenters. Shipping weight % 
ibs. 


ITEM NO. 159 
BIG VALUE AT 


POWERFUL ALL PURPOSE MOTOR 
Sturdy shaded pole A.C. induc- 
tion motor. 5 watts, 3000 rpm 

x2” "; 4 mounting studs 

. 3/16" diameter; 110 
volts. 50-60 cycles. A 

When geared down, this 

18” turn- 








120 
only 
unit can operate an 
table with ao 200 Ib. dead 
weight. Use it for fans, dis 
plays, timers and many other 
practical purposes. Ship. wt 
2 Ibs. 
M MO. 147 
UNUSUAL BUY $2.45 


WATTHOUR METER 


Leading makes — com- 
pletely overhauled, 
ready for service. 100- 
110 volts, 60 cycles, 2 
wire A 5 amp 
Heavy metal case 8'/," 
x 64," « 5”. Easy to in 
stall. Shipping weight 


14 Ibs. 
ITEM NO. 33 $4.50 
WESTERN ELECTRIC BREAST MIKE 


NOW ONLY 
Lightweight | Ib. carbon micro- 
phone. Aircraft type. Breastplate 
mounting, adjustable 2-way 
Easily fastened straps. For 
broadcasts, communica- 








tions etc. Complete with 6 foot | 


cord, hard rubber plug Shera- 
dized plate, non-rusting finish 


Ship. wt. 2 Ibs. 
ITEM NO. 152) $1.50 
TELEPHONE TRANSMITTERS 


NEw LOW 
Genuine transmitters 





Stromberg Carlson 
Work on two dry cells 
For P.A. systems, in 
tercoms, other proc 
tical uses. Shipping 
weight 

16 
WE Vhiue $2.45 


250 POWER TELESCOPE LENS KIT 


Make your own high powered 6 ft. telescope! 
Kit contains 3” diam., 75” focal length, ground 
and polished objective 

2 lens and necessary eye 
ieces. Magnifies 50x to 

Full _ instructions 


You SAV $2.95 


HUDSON SPECIALTIES CO. 
40 West Broadway, Dept. RE-7-51 
New York 7, N.Y. 
1 enclosing full remittance for items circled below. 
Shipping charges included. 
it of 8 

Minimum €.0.D. ORDER $8.60. sean 

.0.D. ORDERS ACCEPTED ONLY WITH 20% it 
fattuoe iierine CHARGES. 
Circle Items wanted 

s7 ise 147 33 





AT 


Ship balance C.O0.D. 


Address 


City. neeee seeeeess Zone... . State 


Kee eee eee eee ee eee ee ee ee eal 


JULY, 1951 


| Alliance 


r — 
With the Technician 
television servicing be placed in a trust 
fund and that monthly withdrawals 
shall be equivalent to the proportion 
one month bears to the time of the 
contract. The preamble states that this | 
has become necessary because “numer- 
ous persons have paid in advance sums 
of money for and 
thereafter have failed to receive said 
service due to the financial failure of 
the service organizations, resulting in 
financial loss to the inhabitants of this 
State the unscrupulous tactics of 
such organizations tend to harm ethi- 
businessmen and to discredit the 
television industry generally.” 


service contracts 


cal 


PIX TUBE WARRANTY 

Warranty problems on picture tubes 
are likely to produce more than the 
average number of warranty head- 
aches for the television con- 
tractor due to the slow movement of 
television sets in late spring. Picture- 
tube makers since late last year have 
cut down their warranty from one year 
to six months, and the result is that 
some replacement tubes may be out of 
warranty before they are sold. } 

General Electric and Ken-Rad have 
met the situation by arranging that 
picture tubes sold through their fran- 
chised distributors and dealers have 
warranty protection for six months 
date of purchase by the actual | 
consumer, 

That the matter is an important one | 
may be gathered from dealers who 
estimate that from 1 to 15% of their 
television picture tubes show defects 
within the first 90 days. After that, 
the number of defects drops to a figure 
that can be ignored. 


service 


from 


LARGER INVENTORY 


Joint recommendation of the Radio 
and Television Manufacturers’ Asso- 
ciation and the Better Business Bureaus | 
that television contractors keep larger | 
stocks of parts in order to render | 
prompter service met with a sharp | 
reaction from parts of the service 
industry. 

In a letter addressed to Robert C. 
Sprague as RTMA board chairman, | 
Frank Moch, president of the National 
of Television and Electronic 


| Service Associations, points out that | 





the recommendation is out of order | 
because “it does not take into consid- 
eration the fact that the TV manv- | 
facturer and distributor, and not the | 
service contractor, have accepted fees | 


| to guarantee the replacement of parts.” | 


NEW COUPON SERVICE PLAN 

Pay-by-the-call television service con- | 
tracts are being issued by a Brooklyn | 
concern. The plan calls for payment by 


| the customer of fees ranging from $45 


for a 10-inch receiver to $85 for a 20- | 
inch job. A number of coupons are 
given the customer, ranging from five 
for the lowest-priced contracts to nine 
for the most expensive. He surrenders 
one coupon for each call and can turn 
the unused balance in for refund at the 


| endofthe year. —end— 


At CONCORD You 


PAY LESS 


i | irae 


a | 


yf you a 

ception : 

static-free Fé _ a 

d port events--conver 

anc y 

: 0 with this exclu 

any AM re 

for FM 


Enjoy clear 
vorite music 4 
for less than $} ao 
cord FM tuner Ea e 
ceiver, phono amplifis 
Covers the entire 55- 
controls on fr mn 
mn of JOU yom twint : 
et » install 
pack. Extreme ly ea ay? on 
odyne circul . 
ee 6-3/4x 4x 4-1 
e of chassis ate. 
een tubes For 110-12 ae t 
w * 
99-9502 --Shpeé wt 


converts 
r PA systen os 
8 FM band Tuning 
nt panel with tern 
on-off 
for connectit 


High quality conica} TV 


antennas desj 
: Signed fo, 
Superior ; 7 


rust problems 
TV channels plus 
Concord conicals 


~be 
etat proper ba 
: Proper balance point 
mest eee from Slipping or twisting a 
° mast nd ed 
el Sts up 1-1/2" 9 5 Supplied 
Single Bay (Not I 
llustrat 
28-24265J--we 6 lbs - 4 45 
Double Bay ; . 
8.95 
3: 


28-24266) 
EMERGENCY 


C§X=—D_—aunT 


gency tire pump 4 
th, quick-action eme re ee 
angen Aa nar Compact NS : 
mo limited space. Highly effective again 
- or electrically caused panes 2 » 5 
99-6549J. < Net.... 


(llustrated) 
~-Shpg. Wt. 12 ibs... 


300 OHM FLAT ; 
Per 1000 ft. TIN LEAD, 


19-171413. 7°: °° Per 100 tt. $2.75 


& NEW! 1951 
SUMMER 
BUYER’S GUIDE 


CONCORD RADIO 


CONCORD RADIO CORP. Dept. JG-51 

901 West Jackson Blvd. , Chicago 7, Illinois 
Enclosed $ 
Rush me the following equipment, 

© 99-9502J--FM Tuner 

© 28-24265J--Single Bay Conical 

© 28-242663--Double Bay Conical 

© 19-17141J--300 Ohm Twin Lead 

CO) 99-6549J--Emergency Unit 

C) Send FREE Summer Buyer's Guide 


FILL IN AND MAIL TODAY 


(Include shipping charge) 








JULY neearageen a8 454 stanrotea 
3 to 6 mec less 1 sbes bent cases, ¢ scellent $2.95 
' BC-223 
TRANSMITTER 


A ) wa Transmitter 
ideal for ship-to-shore 
Ham Kig. Crystal « 

con a four pre 





401 and 14. and 
TRANSMITTER 
TUNING UNITS 2.2 
IBRATOR POWER SUPPLY FOR 
BC 





BEACON RECEIVER BC-438 
= ~¥ by 
ola 


*10.95 


BEACON RECEIVER BC-1206-C 


Reann wew_ Ny 








PRE-AMPLIFIER 
MODEL K-1 
The K-1 is used to am- 
plify output level for 
microphones and phono 
Operates on 24-28 VDC, can be converted to 
complete with PL 55 plug and 2 foot 
t cord, 2 term blocks and instruc $ 
n book BRAND. NEW PECIAL me 


FIELD TELEPHONES 


Army surplus, completely recon 





ed and electrically tested 
flashlight cells and a pair 
terconnecting wires. 
GUARANTEED 
like new 


ONLY $15.95 
WRITE FOR OUR FREE CIRCULAR! 
MINIMUM ORDER $2. “oA 


mediate deposit c.0.0 
ral sminments F.0 N.V.C. IN-Y.C. residents 
your remittance.) 


PLATT ELECTRONICS CORP. 
Dept. B, 489 Broome St., N.Y. 13, N.Y. 
Phones: WO 4-0827 and WO 4-0828 

















NEW ADDRESS 


still the same best buys 


NEW MOBILE POWER UNITS w/FILTERS 


$8.50 
$15.00 
$24.00 
$15.00 


DM2IM |4y in 230v 90ma out 
BD77L I4v in 1050v 35 ma out 
PE73 28v in 1050v 350ma out 
PE94C (for SCR522) 28v in 
PE98 (for SCR522) I4v in 
MP10G dual for TA2 24v in 
PE86 24v in 230v S0ma out 


Shipped Rail Exp. or Freight Collect 


LONG ISLAND RADIO COMPANY 


P.O. Box 474, Montrose, Penna. 











You om beat RADIO-ELECTRONICS 
complete coverage of 
RADIO. TELEVISION. AND AUDIO 








Technotes 


WESTINGHOUSE H-196 
An elliptical shadow which produced 
an eclipse-like effect on the lower left 
side of the TV picture was finally 


6AQ5 
HORIZ OSC 





traced to failure of the 390-uuf capaci- 
tor at the plate of the 6AQ5 horizontal 
oscillator tube. The position of this 
capacitor is shown in the diagram. Be 
sure to check the 6,800-ohm, '2-watt 
resistor, as it may have been damaged. 
—Frank Jusaites 
CROSLEY TV SETS 
Horizontal sweep sing in the 10-401, 
10-404, 10-412, and 10-418 can be 
caused by the bracket of the horizontal 
output transformer vibrating at a sub- 
harmonic of the 15,750-cycle horizontal 
sweep frequency. Transformers in later 
sets do not cause this trouble because 
their cores and brackets have been 
dipped in wax. 


< 


ae 


This trouble can be corrected by 
inserting small wedges between each 
end of the transformer and the chassis 
as shown.—Crosley Service Dept. 


HALLICRAFTERS SX-42 

Reception was normal on all bands 
except the 55-108 megacycle band. The 
trouble was traced to resistor R-6, a 
2,200-ohm, %2-watt unit which is used 
only on the highest band. Replacing the 
unit with a similar %-watt unit cor- 
rected the trouble for a few weeks. 
Replacing it with a 2-watt resistor 
eliminated a recurrence of the trouble. 

The tuning meter read normal on 
FM. The lowest no-signal reading was 
S-8 for AM reception on all bands, All 
components in the tuning meter circuit 
checked good. The 6AG5’s in the r.f. 
stages checked good on a mutual con- 
ductance tube tester. Finally, we sub- 
stituted several 6AG5’s and found two 
which brought the no-signal reading 
down to S-0. Apparently, many tubes 
which checked good on the tester lacked 
sufficient emission to bring the meter to 
zero in the bridge circuit.—Robert H. 
Marshall 


LOW PICTURE BRIGHTNESS 

When low picture brightness is not 
caused by a defect in the receiver, 
check the position of the ion trap. If 
adjusting the trap does not correct the 
trouble, possibly metal filings may be 
short-circuiting the magnets. Remove 
filings with a magnetized screwdriver. 

If there is no evidence of a magnetic 
short circuit, the magnets may be weak. 
Try a new ion trap.—John T. Bailey 


EASY 10 LEARN CODE 


range 5 
no QRM 
pany BY THOUSANDS! 
ruct arene “oe _euenee 
tor an nd ——. os “to 
} maste 
sand 


xe" th the Instr t 
for convenient rental and 


INSTRUCTOGRAPH COMPA 


4701 Sheridan Rd., Dept. RC, Chicago 40, tii. 


HAVE YOU A JOB FOR A 
TRAINED TECHNICIAN? 


We have a number of alert young men who have 
completed intensive training in Radio and Tele 
vision Repairing. They learned their trades thor 
oughly by working on actuval equipment unde 
persunal, expert supervision. If you need a 
trained man, we invite you to write for an out 
line of our course, and for a prospectus of the 
graduate. No fees, of course. Address 


Placement Manager, Dept. P108-7 
COMMERCIAL TRADES INSTITUTE 


1400 Greenleaf Chicago 26 











RLO or RL7 
Interphone Amp 
lifler Convert to 
High Fidelity 
Phone Amp. or 
Bp h Amp 
{ w/ 12A6 

SLi 2 Choker 
1XFHRMR DYN 

r 24 operation 

$2.29 


PHOTO Code Practic 
PRINT- Key 
DRYERS | MNT) 


Consists 





are wk. aes 
EY “ 

'5/ OA $8.95 
“CHIME XFRMR 
aa ag 60 cy Sec 

$1.25 
rowen XFRMR 

Vv 60 s 








Price $2.49 ca 
CRYSTALS Low Freq. 
A holder 1/2” Pin 
Xtal controlled sig 

ST) ma 
Directions to . 
Listed be iow by tu 





spacing 





Rute rns Send P.O] Minimum Orde 

Send M.0. or CHK Mase Guartd. Shog 

Sent C.0.D. Price F.0.B. N.Y.C. Phone Di 
COMMUNICATIONS EQUIPMENT CO. 


131 Liberty St. Dept. C-7 New York City 7, N. Y 


"Charges 
9-4124 








Please Mention 
RADIO-ELECTRONICS 
When You Write 
to Advertisers 











RADIO-ELECTRONICS 





GENERAL ELECTRIC 810 

A white vertical bar, shaped like a 
half moon and approximately 1 inch 
wide, appeared on the screen after the 
set had operated normally for 15 or 
20 minutes. After the shadow appeared, 
plate and screen voltages on the 6BG6- 
G were low and anode voltage dropped 
to 3,000. We noticed that the blue fluor- 
escence disappeared from the 6BG6-G 
at the moment that the voltages 
dropped. The trouble cleared up when 
the horizontal output transformer was 
replaced. By applying heat externally 
to the old transformer, we found that 
the primary would open when the unit 
approached normal operating tempera- 
ture. The transformer cooled so rapidly 
that the high-resistance open circuit 
could not be detected.—T. R. Odenath 


CURE FOR SYNC BUZZ 


Sync buzz may be annoying when the 
contrast control is turned a little above 
normal on Motorola sets using TS-14B, 
TS-23B, TS-52B, and similar chassis. 

trouble can be cleared up by 
making a minor change in the biasing 
arrangement for the video amplifier. 
Disconnect the lower end of the 1-meg- 
ohm grid resistor from the arm of the 
contrast control and connect it to the 
cathode of the audio amplifier. By pro- 
viding a cleaner source of bias for the 
video amplifier, this circuit modification 
minimizes syne buzz.—Edward Tanrath 


RCA 97240 AND OTHERS 
The symptom was a raster but no 


-—Technotes 


All common causes of 
this trouble were investigated without 
finding the fault. The trouble was 
caused by an open heater in the first 
video amplifier section of the 12AU7. 
Failure in this section of the tube 
causes the bias on the a.g.c. line to cut 
off the common audio-video i.f. amplifier 


stages, thu 


sound or picture. 


r the sound as well as 


the picture. trouble can appear in 
other RCA sets which have the same 
amplifier and a.g.c. biasing 
James J. McNamara 


video 
arrangement. 


WESTINGHOUSE CHASSIS V-2150-176 

To reduce horizontal wobble 
strong-signal conditions and to increase 
the contrast range, decrease the value 
R437 (between pins 6 and 
7 of the GAU6 a.g.c. tube) from 5,600 
to 3,300 ohms. 

To improve horizontal linearity, re- 
place the 680-uuf horizontal discharge 
capacitor C427 with a 330-uuf unit. 

These changes have been made in 
late runs of the V-2150-176 chassis 
used in models H-619T12 and H-619- 
T12U.—Westinghouse Notes 


HICKOK 534 TUBE TESTER 

If the meter pointer swings wildly 
when a tube is inserted in the rectifier 
sockets for checking, look for the trou- 
ble in the 150-ohm wire-wound resistor 
in series with button P-3 and one side 
of the power transformer secondary. 
This is a current-limiting resistor. 
Probably it is shorted.—Wilhbur J. 
Hantz 


under 


of resistor 


Service 


—end— 
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COLLINS | 
FM TUNER CHASSIS. 


MODEL RD-IC 


A COMPLETE FM TUNER, EXCEPTINC 
POWER SUPPLY, IN THIS COMPACT 
FORM! 


NOT JUST A FRONT-END, BUT COM.- | 
PLETE WITH 10.7 MC IF AMPLIFIER | 
AND DETECTOR! y 


Build a high-fidelity, permeability tuned 
FM tuner which requires only a simp 

power supply and amplifier to make it 
work. Tuner completely aligned at the 
factory, ready to operate. All instructions 
tubes, and circuit details furnished. Its 
voltage requirements may be taken from 
your audio amplifier or AM radio. 


© High sensitivity © No drift © Permeability 
tuning © Complete tuner © ECONOMICALLY 


PRICED AT ... $99.95 


SEND YOUR ORDER IN NOW FOR 
IMMEDIATE DELIVERY. 
COLLINS AUDIO PRODUCTS CO. 
P. O. Box 368 Westfield, N. J 











QUICK SALE! __,,. 
TV TUBES-All Black 17° 


Sheldon, Zetka & 16” rect. or rd. 
Other Standards o rd 

Tubes Guaranteed 

Individually Boxed. 


Extra 


89 65K $s 

19 19 
99 o9 
99 9 
92 6SS7 

39 

79 

69 

99 
31 
74 
21 
a9 
89 
19 
99 
35 
98 7 
40 
99 

4 


oe De eee 


He * 
3S 635GT 
47G of GT 
386 1 
K6GT 

«7 








2 
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39 
a4 
248 
32 
60 
91 

















Special All American 


-Prj All Standard & National Known 
Low-Priced for Tubes. Many below wholesale. 





Power 
Transformers 
All Primaries 
115V. 60 Cycles 


Secondary 


56.41 


rd. metal 600 
ALL FACTORY GUARANTEED Sov. 2s 
Discounts —25 or 6.3Vv 
more 5%; 100 or more 10% il. g00v 

5.0Vv. 5 


s 
cT 160 Mii 
3 amps 


3 amps 
1.5 amos 
1.5 amps 


at 


r) 
ate & Filament 





PHONOGRAPH SPECIALS 
Complete 


s ) Spr 
$16.9535 
$19.90 3s 
autc $54 20 











Filament 
& Step-Down 
Transformers 


Secondary 
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bes and 
easy-to-follow instr 
$9.95 (less batte 








Part Specials Vibrators 5 
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cash with c o 





“ i rder, balance ° 
4 Prong 6 Volt 1.19 6” ee New York City warehouse. M 
° BV6 
3v4 


ect 8 
H. V. Cartwheel 107 384 1" Knur aft PHONO PARTS vailability of ha sb je 
12 i RPM M rices subject to change ' notice 
STEVE-EL ELECTRONICS CORP. 
Dept. RC-7 65 Reade St. New York 7, N. Y. 
COrtiandt 7-0086 


TV 
Cond. 
S00 Mmt. 10 KY See Push-Pull Outputs 
oe ee 69e Speakers with SOLG6  SOL6, 6V6, 6K6 
soo Outputs 6F6 
P.M. Speakers 10 or 4” PM 2.10 

s" PM 2.20 2.00 Control 
Ainico =S Each each 8* Dynamic 269 2.45 
a” . 


o K 
Meg. w/sw 3” itled shaft 
1.59 1.44 450 or feild Shaft 250 K 


control 3/4” 
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“BEST SELLER’ TV LITERATURE 
PACKAGE 

@ Hints for better pictures on 630TV 

@ 63TV diagram with modifications 

@ Illustrated TV conversion manual 

@ Pulse keyed AGC circuit diagram 

@ RMA resistor & mica code charts 

Pius latest catalogs & flyers 


630 TV CHASSIS PARTS 


FRONT END TUNER, compl. w/tut $22.49 
STANDARD TURRET TUNER, com. w/tubes. 22.49 
ESCUTCHEON PLATE, for either tuner 





HO oe oan AL oureut TRANS. 
IS CONL, 247 ohms 
FOC cus col 
pe Apes 
EFLECTION YOKE, 70° 
FILTER CHOKE, 62 ohms 
JON TRAP —_ BENDER, (single) 203D! 
1ON TRAP BEAM BENDER, (Goudie) 20303 
AUDIO OUTPUT TRANSFORME R (6K6) 
ae, — 4 PAN, cadmium piloted 
630-KIT, rivels. washers 
HI VOLTAGE “CAGE “ASSEM IMBLY, compie'e 
VOLTAGE DIVIDER Rd & COV _ 
FOCUS COIL BRACKETS 


CATHODE RAY TUE erg 
HV KINESCOPE 


~ 
WNUONWNN=@NON—N. 
wane 


-~ 
he 
bette f-] 





r set 


WIREWOUND RESISTOR KIT, 4 res. 
BRACKET AND SHIELD KIT, ‘ia ite: 
TERMINAL STRIP KIT, (8 st 





KIT, ontr “ 
HV FILTER CONDENSER. 1OKV 500M MEL D 
HV FILTER CONDENSER, 20KV.500MMFD 


630 KIT-BUILDER'S INSTRUCTION PACKAGE 
Step by step instructions, diagrams, iayoul charts, etc. 
For STANDARD 28-TUBE CHASSIS $4),49 
Or DOUBLER 31-TUBE CHASSIS 


KEYED AGC KIT 


Keyed se, fast action, AUTOMATIC GAIN 
CONTROL KIT to modernize a 630 or any other 
TV receiver. improves performance, giving a 
steady picture on all mor coy ee ae ane 
flutter and gare jumping Commete parts 
CKET, tau 6 BE, DRackers, 
CONDENSERS, RE- 

LOW STEP-BY-STEP ASSEMBLY 

INSTRUCTIONS AND “= 


we CONTROL COIL, 
GRAMS 94 
TELEVISION CONVERSION KITS 


Cnet any 10” TV SET to a LIFE-SIZE 
* to 20” MODERN 1 RECEIVER 








COMPLETE WITH EASY TO FOL 





ASSEMBLED KIT for 630 CHASSIS 
des — SUB-CHASSIS, FLYBACK 
TRANS FORMER, 183 TUBE ON- 
DENSERS, RESISTORS. 16” MOUNT- 
NG BRAC KETS, STEP BY STEP IN- $15-98 
STRUCTIONS 
UNASSEMBLED KIT for ANY CHASSIS 
ME $13-98 

KITS also a ied with UnivansAt aeewrrs 

BRACKET $3.99 extra 





SPECIAL SUMMER OFFER! | 


CUSTOM-BUILT AUTO RADIOS 
Known Mfr. « « » Licensed By RCA 


6-TUBE SUPER (8-Tube Performance) Installs easily 
in 15 minutes. Appearance and tone quality equal 
to expensive radios supplied by cor manufacturers 
FORD 1949-50-31 PLYMOUiH 1949-50-51 
DODGE 49-50 CHEVROLET 49-50-51 
STUDEBAKER 50-51 HUDSON 48-49-50-51 


YOUR PRICE 
Si00e READY TO INSTALL +41- 97 
BROOKS RADIO & TELEVISION CORP, 
84 Vesey St., Dept. A, New York 7, N. Y. 








| thode-ray tube manufacturer, as 
eral sales manager. Mr. 





People — 


Dr. Oliver E. Buckley, former president 
of Bell Telephone Laboratories, was 


| appointed chairman of the newly cre- 


Advisory Committee of 
the OFFICE OF DE- 
FENSE MOBILIZA- 
TION by President 
Truman. Dr. Buck- 
ley will continue 
his association 
with BELL LABOKA- 
TORIES as chairman 
of the board. Dr. 

Dr. O. E. Buckley Mervin J. Kelly, 
former executive vice-president, was 
elected president to succeed Jr. Buckley. 


ated Science 


Bill C. Scales was named general sales 
manager of the Cathode-ray Tube Di- 
vision of ALLEN B. Du Mont LABorRA- 
TORIES, INc., Clif- 

ton, N. J., accord- 

ing to an announce- 

ment by Irving G. 

Rosenberg, general 

manager of the di- 

vision. Mr. Scales 

has been with Du 

Mont since Sep- 

tember, 1949. His Bill C. Scales 
most recent position was southwestern 
regional sales manager for the Receiver 
Sales Division. 


Robert E. Burrows joined THOMAS 

ELECTRONICS, INC., Passaic, N. J., ca- 

gen- 

Burrows has 

had 22 years ex- 

perience in the ra- 

dio, appliance, and 

television fields. He 

was associated 

with such compa- 

nies as General 

Electric 

Westinghouse Elec- 

tric Supply, and 

Meissner Manufac- 

turing Division of 

Robert E. Burrows Maguire Industries. 

Emil J. Maginot was appointed man- 

ager of advertising for CoRNELL-Du- 

BILIER ELECTRIC CORPORATION, South 

Plainfield, N.J. Mr. 

Maginot has been 

associated with the 

electronics indus- 

try for over 25 

years. For more 

than nine years he 

held sales and ad- 

vertising executive 

positions with the 

National Union Emil J. Maginot 
Radio Corporation. 

William H. Rous, sales manager of the 

AMERICAN PHENO- 

Lic Corp., Chicago, 

was elected a vice- 

president of the 

company. Mr. Rous 

began his associa- 

tion with the com- 

pany as assistant 

to the president, 


William H. Rous Arthur J. Schmitt. 


Supply, | 





CRYSTAL-CLEAR LUCITE MASKS 


Frame in Rich Gold Leaf Finish 
Overall Dimensions 

Round 
Round 
Rect 
Round 
Rect. 
Rect 
Round 15%" x 19% 

Rect 154%" x 197,” 

Round 20!/,” x 26'/,” 


(including Set of Rosettes) 


Pun esaw 


~ 





CRT TUBE MOUNTING BRACKETS FOR 630 


FOR 1212” PICTURE TUBES 


<< 51.98 


FOR 16” PICTURE TUBES 


Complete 





With 
Front Supports 
= tured above 


set) 


$2.98 





Fits A 
Picture 
Tubes 








PLASTIC OPEN MASKS 


FOR RECTANGULAR PICTURE TUBES 
For recessing in conjunction with 
safety glass—Standard grey color 


16” — 14/4” x 17%,_”... $1.87 
17” —14/_" x 17%4".... 1.87 
20” — 17%” x 23%”... 2.98 





NO-GLARE TELEVISION FILTERS 


For Better, More Clearly Defined Pictures 
IMPROVES CONTRAST. ELIMINATES TELEVISION 
GLARE. SHARPENS PICTURE IMAGE 


SIZES TO FIT ALL SETS IN SMOKE OR BLUE COLORS 


- _$ 89 
1.26 
147 
1,92 
2.16 


BROOKS RADIO & TELEVISION CORP. 


| 4 Vesey St., Dept. A, New York 7, N. Y. 


RADIO-ELECTRONICS for 








AMPERITE 


Studio Microphones 
a PAA. rules 


Ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS 
“The ultimate in micro- 
phone quolity,” says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 
© Shout right into the 
new Amperite Micro- 
phone—or stand 2 feet 
away—reproduction fs 
always perfect. 
© Not offected by 
any climatic conditions. 
¢ Guaranteed to with- 
stand severe “knocking 
eround.” 


r 


mi | introductory Offer, 


Ss ia 
Special Write frcge ilwstrated older, 


Model 
91010 Melilii 
RBHG Hi-imp 
List $42.00 


“Kontak” Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 


AMPERITE (ompany ;, 


561 BROADWAY « NEW YORK 12.N Y 


Canada: Atlas Radio Corp., Ltd , 560 King St. W., Toronto 








“ATTENTION? 


Radio Service Dealers, Hams, Engi- 
neers and Experimentors. Quality 
Merchandise at 


REGULAR DISCOUNTS 


lished firm looking for new accounts 
tandard brands (no such 
tubes t regular discounts 

and Centralab resistors and 

ss and Eveready batteries 
peakers, EICO, Precision and 
wiipment and tnstruments, Chicago 
ansformers, ete 


surplus) 


alao hare a complete atock of TV 
replacement parts, masks, etc. 

\LL ORDERS FILLED SAME DAY RECEIVED 
NO ORDER TOO LARGE OR TOO SMALL. 
WHOLESALE ONLY 

fied cuatomers. Get acquainted with us 


ist of your requirements Write for 


COAST ELECTRONIC SUPPLY CO. 


527 W. Main Street, Alhambra, California 
Phone: ATiantic 9-4361. 











CONVERSION DATA! 


For RCA Victor 730TV1 
see PF INDEX No. 26 


FREE—GET IT NOW! 











PLEASE MENTION 
RADIO-ELECTRONICS 
when you write 
to advertisers 
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People 


Personnel notes 

Don G. Mitchell, president of SyL- 
VANIA ELecTRIC Propucts, INCc., ac- 
cepted the 1950 Howard G. Ford Award 
for his company’s achievements in sales 
growth in 1950. The award was 
by the Sales Managers’ 
Philadelphia. 

W.H. (Terry) Dunning, formerly 
a member of the advertising staff of 
the General Electric Company in Syra- 
cuse, N. Y., joined P. R. MALLory & 
ComPANY, Indianapolis, Ind., as adver- 
tising manager. 

William “Bill” Slawson joined 
JOHN F. Riper PUBLISHER, INC., New 
York City, as general sales manager. 
He was formerly distributor sales man- 
ager of Federal Telephone and Radio 
Corporation. 

. Richard H. Dorf, formerly an asso- 
ciate editor of RADIO-ELECTRONICS mag- 
azine, was appointed Electronics Pro- 
ject Engineer of the Brach Manufac- 
turing Division of the GENERAL BRONZE 
CORPORATION, Newark, N. J. 

. William J. Nezerka, vice-president 
and general sales manager of THE 
TURNER COMPANY, died recently in his 
home in Cedar Rapids, Iowa. 

. Louis C. Kunz was appointed prod- 
uct manager for cathode-ray tubes in 
the Tube Divisions of GENERAL ELEc- 
TRIC. He was formerly section engineer 
on cathode-ray tubes in Syracuse. 

Dr. Adolph H. Rosenthal, formerly 
director of physics, was elected vice- 
president and director of research and 
development of FREED RADIO CORPORA- 
TION, New York City. 

. Joseph Y. Resnick, formerly gen- 
eral manager, was elected chairman of 
the board of the CHANNEL MASTER Cor- 
PORATION, Ellenville, N. Y. Harry Res- 
nick was named president and general 
manager. Harold Harris was elected 
vice-president in charge of sales and 
engineering, and Judge Louis E. Berger 
was elected to the Board of Directors. 

. David DeWitt was appointed vice- 
president in charge of research for the 
Rapio RECEPTOR COMPANY, INc., Brook- 
lyn, N. Y. Devereaux Martin was named 
assistant to the president, and Allan 
Easton manager of communications en- 
gineering. 

. Raymond W. Andrews, former mer- 
chandising manager of the Radio Tube 
& Television Picture Tube Divisions 
OF SYLVANIA ELECTRIC PRODUCTS, INC., 
was promoted to manager of factory 
sales. 
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REMOTE CONTROL 
THE THING! ! 


(PLUS $1.00 BOOK FREE) 


escribed book—less tube 


dynes $5.50 


« Wet. 3 Lbs 


A: NIAGARA SPECIAL 


WEBSTER CHICAGO 
AUTOMATIC 
RECORD 
CHANGER 


TYPE 100— 
SERIES 


A fort 


= 


Seow hres $9485 
LIMITED QUANTITY 


ASTATIC 2 STAGE 
TV BOOSTER 


(MODEL AT-1) 


ture and sound Rec e esed f 1 
supplied) f 3 1 
Sipe Sty x 7a REAL waitin “ 
CABINET. Instr 

LIST $49.50 SPECIAL 





e 
ALLIANCE 
TENNA-ROTOR 


TV ANTENNA ROTATOR 


Wire control ribbon for Rotator 104 
ft. $4 SO; Per Foot ae 4 $.05 


THRUST BEARING SUPPORTS UP TO 
Ree Ma Soe cena aguens ts 14.95 


ep. C7 AR Greenwich Street, 


New York 6, N.Y 











IMMEDIATE DELIVERY 
AUTO RADIOS 


Custom built for all popular 1949-1950 and 
1951 automobiles: Chevrolet, Ford, Plymouth, 
Dodge, Studebaker, Henry J, and Hudson. 


Every radio is a powerfully built, 6 tube, super 
heterodyne with RF stage and 3 gang condenser 
for sensitive, long distance reception. Latest 
miniature tubes used, with beom-power output 
and oversize Ainico V loudspeaker, giving pienty 
of volume with excellent tone. Includes Automatic 
Volume Control and has low battery drain 


Each model radio is Custom-Built, designed for 
the individual automobile and can be mounted 
within 4 minutes with no cables, no brackets, no 
holes to drill 


+ 


When ordering, indi type 


Your Price, all S41. 97 Complete 


YOUR MONEY 
RETURNED IN FULL— 


it the New Regency Television Booster fails to 
improve your television enjoyment! Bring your 
picture out of the snow and reduce interference! 

* Push Pull Nevtralized triode design assures 
high gain without adding snow 

* No external impedance 
required 

* Inductive tuning assures same high-gain wide- 
band operation on all channels 

* Single knob tuning control. 

* Underwriters approved with 90 day RMA 


seston OWEST Price—ONLY $19.11 


MODEL NFRD—RADIO NOISE FILTER 
If it doesn't work, send it back! 

We absolutely guarantee thot ovr Model NFRD 
will eliminate ali line noises when properly con 
nected to radios, television sets, short wove sets, 
motors, electric shavers, refrigerators, vibrators, 
oil burners, transmitters, and all other sources of 
interference. This unit will carry up to 12 amperes 
or 1% KW of power and may be used right ot the 
source of interference or at the radio. 

Small size only 3”x1'2"7'". Very low price only 


Each $ { 95 


A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 
Resonated ot approximately 4500 cycles effectively 
reducing objectionable needle scratch without alter- 

ing the brilliancy of reproduction. 

Contains a HI-Q SERIES resonated circuit. Tested 

by means of an audio oscillator and an oscilloscope 

to give 22 db attenuation with very low signal loss. 
EASY TO ATTACH 








matching devices 








Just 
Price 
THREE TUBE PHONO AMPLIFIER 


An assembled unit ready for installation using tone 
and volume control and six feet of rubber “ $2, 95 
rd 





co 
"(Not lacleding Tubes) 
With Complete Set of Tubes . . 


PHONO OSCILLATOR 
Wireless phono oscillator transmits recording for 
crystal pick-ups or voice from carbon mike through 
rodio without wires. Can also be used as an inter- 
comm by using P.M. speaker as mike 
Price (excluding tubes) 
With Complete Set of Tubes 


NEW HIGH FIDELITY 12” COAXIAL SPEAKER 


Because of the very low price, we cannot mention 
the well-known manufacturer's nome. Has a built- 
in dividing network—an ideal Woofer-Tweeter com- 
bination. Rated at 12 watts, impedance 8 ohms. 








Price 





Satisfaction guaranteed on all merchandise 
All prices F.0.B. New York City 
WRITE FOR FREE CATALOGUE C7 


RADIO DEALERS SUPPLY CO. 


154 Greenwich St. N ew York 6, N. Y. 
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A TASTE FOR SERVICING 
“ ar Editor: 

read with 
<p ive Service 


pleasure your article, 
Aids,” by Jesse Dilson, in 
the March issue. I have gone Mr. Dilson 
one further and have used my tongue 
as a test instrument several times. 
While visiting a friend’s home, he dug 
up a little a.c.-d.c. set. If nothing lit it 
was a good bet that there was an open 
filament. But the only test equipment 
available would be a flashlight cell. 

By placing one terminal of the bat- 
tery to one of the filament prongs of 
the tube, and then bridging from the 
other battery terminal to the other fila- 
ment prong, it is easy to tell if the 
filament is The tongue is very 
sensitive, and there is a distinct tickling 
sensation if the filament is O.K. 
L. ESLE BoND 


open. 


Buckhannon, W.Va 


ERROR ON OUR PART 
Dear Editor: 

On page 12 of your April issue you 
have an item about Maddida which 
contains some misstatements. 

Maddida was invented, designed, 
structed and sold by Northrup Air- 
craft, Inc., of Hawthorne, Cal., and our 
part was limited entirely to a purchase 
of the first production model. Credit 
should be given to the Navy for its 
contribution to the purchase of this 
machine. 

ROBERT R. WILLIAMSON 

STEVENS INSTITUTE OF 
Hoboken, N. J. 


CORRECTION 

There is an error in the 
ous-notes column of the picture-tube 
replacement table on page 38 of the 
May, 1951, issue. Notes a (no exterior 
coating), b (triode gun), and ¢ (2.5- 
volt heater) are shown opposite the 
12LP4. These notes apply only to the 
12CP4. The space opposite the 12LP4 
should be blank. The 12TP4 not 
have an exterior conductive coating so 
the letter a should be opposite it in the 
right-hand column. 

Deflection angles were omitted from 
three of the column headings. Deflection 
angles for the 16-inch metal round tubes 
are in the right-hand column. The 17- 
inch glass rectangular have a 
70-degree diagonal or 65-degree hori- 
zontal deflection angle. The 19-inch 
glass round tubes have a 66-degree de- 
flection angle. 

The 19-inch metal round tube (19A- 
P4-A, B-C-D) was not listed because 
there is no direct replacement for it. 

We thank Pat Neels, of New York, 
N. Y. for these corrections. 


NOTICE TO VETERANS 

Veterans, the deadline for entering 
or re-entering training under the G.I. 
Bill of Rights is rapidly approaching. 
World War II veterans discharged prior 
to July 25, 1947, who plan to enter or 
resume training must do so before July 
25, 1951, or they will lose their educa- 
tional benefits. Veterans discharged af- 
ter July 25, 1947, have four years from 
the date of discharge to begin training. 

—end— 
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Midget Piug—Jack 
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17 ,;"—27c; 1°36 
Cabinet Draw Slides 
$2.10 
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Cabinet bid Support f 


> 9 Oe v ‘ 
PROD OCP P LOL ELROLELOLLLOL OLED OLE PELL LELODLLOLLLELDELOLLOLODDOLOOOE 


5S” Spe Saker Baffle 
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Portable. Record Player Case 
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RADIO CO. 
67 Oey Street 
New York 7, N.Y 
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For RCA Victor 630TS 
see PF INDEX No.25 


FREE—CET IT NOW! 











EVERY 
RADIOMAN 


Can Use These 


SERVICE HINTS! 


Lo ery page 5 _ to Sim- 
t 


‘One! stave 
dio Parte and it's s 
al FREE! No obii- 
gation, 
SEND COUPON OR PENNY 
POSTCARD FOR YOUR 
FREE COPY TODAY! 





FEILER ge CO., Dept. 7RCA 
8026 N. Montice! 
Skokie, fl. (Su bur of Chicago) 


H my FREE copy of ‘‘How to Simplify 


for 


RADIO-ELECTRONICS 





Book Reviews 


PRACTICAL WIRELESS ENCYCLO- 
PAEDIA, by F. J. Camm. Published by 
George Newnes Ltd., London, England. 
53, x 9 inches, 372 pages. Price 21 
shillings. 
This encyclopedia is a comprehensive 
collection of words, terms, phrases, and 
formulas commonly employed in radio, 
television, electronics, and allied fields. 
It is illustrated with schematic and 
pictorial diagrams, drawings, tables, 
and graphs where necessary. 
Some American readers would prob- TWO NEW $1.00 BOOKS 
ably have trouble finding or under- 
standing some terms in the encyclo- b No. 43—MODEL CONTROL BY No. 42—HIGH- FIDELITY 
pedia because of differences in Ameri- . m RADIO. By Edward L. Saf- TECHNIQUES. needy " 


- P y Jr., 112 pages. An au- Langhan 
can and British terminology. For ex- ‘ : ority in the field of radio never 
ample, there is no definition of a stor- control gives you the first 
age battery as such, but almost 20 full reyes rent 8 
pages and 27 illustrations are devoted , ey - at radio control is, 
to the accumulator which is_ the how it works and how to con- 


oa 7 ale 7 aN struct not only component 
British equivalent.—RFS parts but a complete system 


as well. Illustrations explain 
7 . an 2 TRAITT sach ste 
APPLIED ELECTRONICS ANNUAL, | ii ala 
1951, edited by R. B. Blaise. Published 
by British-Continental Trade _ Press, | 
Ltd., 222 Strand, London, England. 734 | THREE IMPORTANT ET: BOOK 
x 93, inches. Price $8.00. No. 41—PUBLIC-ADDRESS GUIDE. 80 pages. This 

This useful manual contains a num- handy book shows the service technician the way 
ber of interesting articles which cover to extra income in big-paying PA work. Covers 

7 ~ | installation, maintenance and construction. 


the practical applications of electronics. No. 40—THE CATHODE-RAY OSCILLOSCOPE. 112 
Each of the articles was written by an pages. A “must” for servicing TV, FM and AM 
. ° =e ‘ , . 5 receivers and in amateur operation! Tells in simple, 
expert m hi field, and toge the r, sur | but technically sound language, how the 'scope works 
vey the industry. “Marine Electronic | and how to use it. 
Equipment,” “Printed Circuits” and No. 39—PRACTICAL DISC RECORDING. 96 pages 
‘Televisi . Br in” are articles fells you how to make good dise recordings. Covers 
elevision In | sritain are articles every phase, theory as well as technique. A full 
which will be enlightening to the Ameri- chapter is devoted to each component. 
can reader. 
In addition to the twenty-four ar- Pp AR 64 PAGE 
ticles, there are a number of directory | 10 POPU 
services which, although they could be 
more complete, are valuable. These in- 
clude a directory of the radio and elec- 
tronies industry which lists the manu- 
facturers of radio and electronic ap- 
paratus ttensounnd the world. 





COLOR TELEVISION NOTEBOOK, by 
Edward M. Noll. Published by the Paul 
H. Wendel Publishing Co. for Television 
Technicians Lecture Bureau, P.O. Box 
29 — . coms 1 . 

1321, Indianapolis, Indiana. 84; x 11 No. 29—HANDY KINKS AND SHORT CUTS. No. 34—RADIO-ELECTRONIC CIRCUITS. 
inches, 45 pages. I rice $1.00. . A treasury of time savers! Antennas, power For the experimenter—circuit diagr ams < 
A complete explanation of the prin- supplies, test omipment, phonographs, amp- intercom systems, power s appli ‘er 

“ty P « » talawiat ri re lifiers. Easy refe llustrated meters, electronic rela 

ciples of color television, with detailed No. 30—UNUSUAL PATENTED CIRCUITS. A No. 35—AMATEUR RADIO. ‘GUILDER s 

descriptions of the CBS and RCA sys- gold mine of important hook-ups. Control GUIDE. For the “ham” who builds his owr 

tas ‘ P 7 B cieenaial ‘ ircuits, detectors, SS oncganiony power sup- Receivers, a an tennas ° 

tems and a shorter discussion of the tan: fencce cae mache Bae 

CTI method. The special! features and No. 31—RADIO QUESTIONS & ANSWERS. No. 36—-RADIO TEST INSTRUMENTS. ‘Pr 

P rs ¢ » saoch « . artis . S Answers the tough ones on circuit diagrams, tical construction data on signal! trace 

advantage s of each are impartially ana- amplifiers, receivers, transmitters, meters capacity meters, portable and bench m 

pong ee ay Sorta ne No. 32-—-ADVANCED SERVICE TECHNIQUE, No. 37—-ELEMENTARY RADIO SERVICING. 

; P snecis oe RC: No. 32—ADVANCED No | 

tion and Sp cial circuits (crispening, A “must” for the advanced service techni- How to get started and keep going! Pla 

color phasing) 1s given. cian! Covers specialized problems of servic- ning the shop, circuit oe $ a 4 tracing 

ing not usually found in ordinary textbooks. other fundamental serv 

| No. 33—AMPLIFIER BUILDER'S GUIDE. For No. 38—HOW TO BUILD RADIO’ RECEIVERS. 

ELECTRONIC SHORTCUTS FOR the designer and builder of audio equipment. Describes 18 modern set iding shor 
| Covers a variety of amplifiers with power wave, broadcast, vhf, atec 

HOBBYISTS, Sylv ania Electric Prod- outputs from 8 to 30 watts. ac-de, miniatures—types for every rs 

ucts Inc., Electronics Division, 1740 | 

Broadway, New York 19, N. Y. 6 x 9 

inches, °3 pages. Price, $.25. 


THE GERNSBACK LIBRARY 
This booklet contains 24 crystal diode 


circuits expressly chosen for their gen- | SEE YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY 


eral interest to experimenters and hob- 

byists. For example, an interval timer, RADCRAFT PUBLICATIONS, INC. Enclosed is $ for which please send 
a crystal-powered photo-electric relay, 25 West Broadway, New York 7, N. Y. me postpaid, the books checked below 
Oo 29 0 30 0 31 D 32 0 33 oO 34 O 35 


a radio-operated garage door opener, 
a light-duty electroplater and others 

0 37 D 38 Oo 39 D 40 o4l 
Nome..... 


are included. The descriptions of con- 
struction and operation are straight- 
forward, and the illustrations and dia- 
grams clear. Ratings and characteris- 
tics of Sylvania germanium diodes are 
appended in a 2-page table. 


JULY, 1951 
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RADIO 


RADIO 
COURSES 


Preparatory Mathematics, Serv- 

ice, Broadcast, Television, Ma- 
rine Operating, Aeronautical, 

Frequency Modulation, Radar. 

Classes now forming for the 

Fall term beginning October ist 
Entrance exam. Sept. {7th 
Veterans. Literature. 


COMMERCIAL RADIO. INSTITUTE 


88 West Biddle ‘Strect,. Baltimore ‘, Ma. 











ELECTRONICS-RADIO 
Modern Laboratory 
instruction Is 

@ SERVICING 

@ BROADCAST 
OPERATING 

@ ELECTRONIC and 
TV ENGINEERING 


Wile envarog 


ELECTRONICS INSTITUTE, Inc. 


21 HENRY, DETROIT 1, MICH 


CH) RADIO ENGINEERING 


FM—Television—Broadcast 


e Ka Ma 





¢ in deman for catalog 
Approved for Veterans 


ae TECHNICAL INSTITUTE 
De 


VALPARAISO, INDIANA 











AUDIO ENGINEERING SCHOOL 


al engineering training in Audio fundamentals. 
File Magnetic Rec Ts and Audio fre 


feast, Motion Picture 
la rding work 
Approved for Veterans 


HOLLYWOOD SOUND INSTITUTE, Inc. 
Hollywood 27. Calif. 
Specity if Veteran or Non- Veteran 


key’’ man. Learn how to send and 
receive moqsanes in code ty 
adio. ¢ ee 


Sandler Sys stem 
tour ‘ommercial 
bone for PREF — 
NPLER 


Dept.3- ni Bowen! wer Cole, U.S.A 


RADIO COURSES 


@ RADIO OPERATING @ CODE 
@ RADIO SERVICING @ ELECTRONICS 
@ F.mM. TELEVISION 
Preparation for Civilian uaa Army 
and Navy license requi 
Write for Catalog Te 


TRADE & TECH. 
SCHOOL 


229 W. 66 St.,N. Y. 23 
ENdicott 2-8117 


Beet 2] 


Intensive, specialized course inciuding stro 
ip mathematics and electrical engineering, 


Aeronautical, Chemical 
~ qe Ry oe a G. 


iNDIANA TECHNICAL. "COLLEGE 








ENTER RADIO 
TELEVISION 


thru tis Proven Van 


As a young man with a career to build, 
you may today be interested primarily 
in training for Radio and perhaps 
for TV. But — who knows 7 

may some day have both 

and opportunity to climb 

become an Electrical Engir 

then, is a world-renowned educ 

plan that permits you to use your R 
dio training as a major stepping-stone 
to an even greater career 


IN 12 MONTHS BECOME A 
RADIO TECHNICIAN 


Train here for radio shop operator or 
serviceman, mobile receiver ind all 
types of transmitters 1d for super- 
vision of service personnel. You may 
then advance immediately, or at any 
future date, into courses described 
below. 


you become a 
Radio-Television Technician 
An additional 6-months course gives 
you intensive TV Technicians training 
— under the personal guidance so nec- 
essary in this expanding field. 
ALSO...vour RADIO COURSE IS FULL 
CREDIT TOWARD THE 8&.S. DEGREE 
IN ELECTRICAL ENGINEERING 
The Radio course, while complete in 
itself, is one-third of the college pro- 
gram (major in Electronics). Further 
— you are guided scientifically toward 
specialization beyond basic engineer- 
ing training. 
B.S. DEGREE IN 36 nit 


il or prio ( 
al ed ‘for 
vanced credit Terms open 

October, January, April 


MILWAUKEE 


SCHOOL of ENGINEERING 


Technical Institute © College of Electrical Engineering 


FREE—Write for “Occupational Gui- 
dance Manual” and 1951 Catalog 


SCHOOL DIRECTORY 





ATTENTION. 


Appr for 


THE DON MARTIN SCHOOL OF RADIO 
AND TELEVISION ARTS AND SCIENCES 


1655 No. Cherokee, Hollywood 28. Calif. HU 


veterans 











MILWAUKEE SCHOOL OF ENGINEERING 

\ Dept. RE-751, 1020 N. Broadway 

> Milwoukee, Wis. 

=) Without obligation, mail Occupa- 

tional Guidance Manual on: 

O Radio-TV © Electrical Power Welding 

Heating, Refrigeration, Air Conditioning 

Also send 1951 Catalog for Electrical Engineering, 

B.S. degree in (Electric Power Electronics 


- State. eee 


00 Check if World War II Veteran 








B. S. DEGREE IN 27 MONTHS 
Complete Radio Engineering re 
and F.M. BS Degree Cour 
Elect, Chem. and Aero Eng 
Extensive campus, modern build 
abs. Low cost. Prep. courses. Perso 
tion. Heavy demand for graducte 
ce. Founded in 1884. Prepare now 
military opportunities ahead Enter Sept 
March, June. Write for Catclog 


TRI-STATE COLLEGE 


2471 COLLEGE AVE. ANGOLA, INDIANA 
llth bn nadine 


-LES 


PREPARE FOR A GOUv JOB! 
COMMERCIAL OPERATOR (CODE) 
RADIO SERVICEMAN 

TELEVISION SERVICING 
BROADCAST ENGINEER 
Approved for Veterans 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITU re 
1425 Eutaw Place, Dept. C. Baltimore 17. M 





RADIO and TELEVISION 
Thorough Tr 
nd Women in Al! T ¥ 
APPROVED FOR VETERANS 
DAY EVENINGS WEEKLY RATES 
FREE PLACEMENT SERVIC! } ZADUA 
For Free Catalog Write Dept RC-SL 
RCA INSTITUTES, Inc. 
A Service of Radio Corporati on of America 
350 WEST 4TH STREET NEW YORK I4. N.Y 














AUDIO (SOUND) ENGINEERING 
dapgiests STUDY TRAINING 
vierstand lessons, written by com 
vd uc prepare you for 
the: Yelevision, Radio 

ording Industr 

Write today for details—Learn while you earn!! 

HOLLYWOOD TECHNICAL INSTITUTE 


Div. RE 
4925 Santa Monica Bivd Hollywood 27, California 


BE YOUR OWN BOSS! 
MAKE MORE MONEY 


$1.00. | I "THE 


money- makers 


$10 25e 8 
copy postpaid. Send 
s tamps, money 
order, or coin. 
Money Back 
Guarantee 
NATIONAL PLANS COMPANY 
1966R BROADWAY, NEW YORK 23, N.Y 


RADIO-ELECTRONICS for 








Ocar Om: Wondering what to do 
with your excess xmtg, special 
Purpose and receiving tubes and 
equipment? 


Send list of quantities and 
types Indicate whether 
new and in original car- 


tons. 


VU buy all types of new 
tubes in small or large quan- 
tity and pay you highest 
cash offer. 


8B. N. CENSLER 
waunt 


New York 6, N. Y. 


SCARCE rv" TUBES 


Many Types Available for 
IMMEDIATE DELIVERY— 
WRITE NOW! 

Radio and TV 
perimenters, amateurs we 
have many types of scarce tubes 
ready for immediate shipment 
Don’t use make-shifts or spend 
valuable time lor 

sources, Try E 
and get the tube 
out delay. Get 
Electro’s low pr 
write today 


429 West Randolph St. 
Chicago 6, Illinois 

















TUBES 
BOUGHT, 
SOLD, and 
TRADED 

SEND YOUR 
WANT and 
TRADE LIST! 


ELECTRO SALE 
TELEVISION RECEIVER—S!.00 


instructions for building your own television 
16 pages -11"x17° of pictures, pictorial dia 


servicer 








mplete 

ver 
gre clarified schematics. 17°x22* complete schenatic 
jiagram & chassis layout. Also booklet of alignment 
instructions, voltage & resistance tables and trouble 
hooting hints. —All for $1.00. Write for free catalogue 


CERTIFIED TELEVISION LABORATORIES 
Dept. C, 5507-13th Ave., Brooklyn 19, N. Y. 











Nor BATTERY RECORDER 
WALKIE-REGURUALL * Secdaoen'biatencn™” 


MILES REPR 


ADWAY 





WANTED 
"SO" TYPE RADAR PARTS 


Write or Phone 


World Wide Packing & Shipping Co. 
350 Pearl St. Brooklyn, N.Y. MA 4-8371 








TV CONVERSIONS 


This important subject will be 
covered in a number of articles 
and features in the August issue 
of RADIO-ELECTRONICS. Fun- 
damentals, techniques, and pit- 
falls will all be covered by 
experienced and authoritative 
authors. Information on re- 
placement components will be 
tabulated. Reserve your copy 
now! 
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| ALTERNATING-CURRENT 
} CUITS 
| Kerchner and George Corcoran. Pub- | 


Book Reviews 


WAVE MECHANICS (second edition) 
by J. Frenkel. Published by Dover Pub- 
lications Inc., 1780 Broadway, New 
York, N. Y., 544 x 8% inches, 309 pages, 
1950, vol. 1. Price $3.50. 

The first volume of a projected three- 


| volume series, this book covers elemen- 


tary quantum statistics, wave mechan- 
ics, light, and matter. The author com- 
bines the chronological development of 
wave theory with critical analysis of 
the problems encountered by Newton, 
Schroedinger, Fermi, and other investi- 
gators. 

This is a good primer for the person 
interested in an analysis of 
wave mechanics and modern physics, 
but higher math is essential. 


1s 


CIR- 
(third edition) by 
lished by John Wiley & Sons, Inc., New 
York, N. Y.6'4 x 9% inches, 598 pages. 
Price $5.50. 

This book covers the theory and prac- 
tice of a.c. circuits. It presupposses 
knowledge of integral and differential 


| calculus on the reader’s part. Energy 


| 


measurement in polyphase circuits, elec- 
tric filter theory, and power-system 
short-circuit calculations are among 


| the topics covered. End-of-chapter prob- 


lems with some answers are included. 
THEORY AND DESIGN OF TELE- 
VISION RECEIVERS, by Sid Deutsch. 
Published by McGraw-Hill Book Co., 
330 West 42nd St., New York, 
6 x 9 inches, 536 pages, 1951. 
$6.50. 

This is a text, written on the engi- 
neering level, which can appeal to the 
service technician as well as the stu- 
dent. The author has combined lucid 
description of TV circuit behavior with 
direct, full presentation of theory—no 
simple feat. Although mathematics is 
not avoided it is used judiciously. 

One of the more interesting parts of 


Price 


the book is the antenna and r.f. chap- | 
ter. It is complete and varied, including | 


a description and analysis of airplane 
disturbance and interference effects, 
with a chart on fading plotted against 
relative airplane distance. 

The service technician and advanced 
amateur will profit from the chapters 
on servicing and fundamentals. A com- 


plete list of questions for students is | 


provided at the end of each chapter. 
A complete index and list of tables, 


as well as detailed table of contents is 


included. There illus- 


trations. . 


are numerous 


SEMI-CONDUCTORS, by D. A. Wright. 
Published by John Wiley & Sons, Inc., 
440 Fourth Avenue, New York, N. Y. 
af x 634 inches, 130 pages, 1950. Price 
$1.75. 

This book gives an elementary ac- 
count of the properties of semiconduc- 
tors, and covers the theory of electron 


| flow in them or across the boundary 


between them. 


It brings the reader up to date in this 


| new field of electron physics and pre- 
sents material otherwise found only in 


periodical literature. 
—t 


Russell | 


Special Offer On This 


Complete RADIO 


LIBRARY 


New, Up-To-Date Edition of Fam- 
ous Library Covers Whole Field 
of Radio Engineering. Places 
Latest Facts, Standards, Data, 
Practice, and Theory At Your 
Fingertips 

big volumes 

the Radio Engineering 


latest facts 


he five 
the very 
tice. This Library will 
problems for 


and 


designers 


neers students in 
radio 
Written by leading radi 
books cover circuit pher 
tube theory, vacuum 
measurements et give 
ment of all fields of practic: 
plication. They provide you 
and dependable encyclopedia o 
© 5 Volumes, 3872 Pages, 2770 Illustrations 
Eastman's FUNDAMENTALS OF VACUUM 
TUBES, 3rd Edition. 
romers RADIO ENGINEERING, 3rd Edi- 
ion. 


Everitt's COMMUNICATION ENGINEER- 
ING, 2nd Edition. 
Hund's HIGH FREQUENCY MEASURE- 
MENTS, 2nd Edition. 
@ Henney's RADIO ENGINEERING HAND- 
BOOK, 4th Edition. 


SEND NO MONEY 
Special Low Price — — Easy Terms 
On this special offer you get this Library 
for $34.50, instead of $39.00 yu i 
and may pay on easy terms. Mail 
low to examine the Library FREE fo 
No obligation. These books ar 
standard works; 
So take advantage 
saving offer. Mail « 
Peete eee sees seer seseesaeaa sy 
McGraw-Hill Book Co., Dept. RE-7 
327 West 41st St., New York 18, N. Y. 
Send for 1 days RI >» RADIO 
ENGINEERING LIBRARY. If not sat ; 7 
will return books. Otherwise 1 will se 
s delivery charges, then; and $5 a m 
months. (Reg. price $39.00; you save 


aN 


you are 


1 $4 
$4.50) 
Name 

Home Address 

City & State 

We'll Pay Delivery 
$4.50 first payment WI 


§ privilege for full refund 
SeSee See SSeS SSS SSS eeeeae 


Cherges if you enclos 
I on. Same ret 
RE 


cout 
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15 RADIOS sone 


With the New Improved 1951 
Progressive Radio “EDU-KIT" 


FREE TOOLS 
WITH KIT 


ABSOLUTELY NO 
KNOWLEDGE OF 
RADIO 
NECESSARY 


NO 
ADDITIONAL 
PARTS 
NEEDED 
EXCELLENT 


BACKGROUND 
FOR TELEVISION 


WHAT THE PROGRESSIVE 
ae “EDU-KIT” OFFERS You 





tio ety 
Transmission and Audio 


identify Radio Symbols anc 
adios 


XE > 
several h andres of oars. 


oe vant vor EVERYONE 
Edu- Kit’ 
who has’ 





art x ‘the It 
even the slightest back- 


used by 
a bh 


Magram Every ep involved tt 
* sets is arefully exp Sinined You can- 
mistake 

PROGRESSIVE TEACHING METHOD 


mes complete 
ange: 





ets. and. work like a pro 

Technician Ait ogether you will build 

Afteen rad including Receivers, Amplifiers anc 

Transmitters 

THE PROGRESSIVE RADIO 
““EDU-KIT’’ IS COMPLETE 

u will receive every part necessary to _ bulla 15 

tubes, tube 

condens- 





In addition, 
© individually boxed, so that you can easily “identity 
every item 


TROUBLE- SHOOTING LESSONS 


lessons are 

ognize and r 

in this practica 

a repair job for 
and charg fe tee es whic 
the Kit. Here is an om 
radio and have ‘others 





ouble-shooting 





FREE EXTRAS IN 1951 
@ ELECTRICAL AND RADIO TESTER 
: ELECTRICAL SOLDERING IRO 
BOOK ON 


e amen ausnie 1N RADIO. TeLevision clLus 
oo — SERVICE 
e au es 

Order your R: “IT = 
w send Mfc a ‘ostage prepaia. on 
cash orders. C.O ac <a. 


PROGRESSIVE 
ELECTRONICS CO. 


497 UNION AVE 


DEPT. RE-49 BROOKLYN 11, N. Y. 











ADVERTISING INDEX 


Aerovox Corporation 

Allied Radio Corporation 

American Electrical Heater Company 

Amperite Company 

Ampl.fier Corporation of America 

Anchor Radio Corporation 

Astatic Corporation 

Astron Corporation 

Barry Electronics 

Bell Telephone Laboratories 

Boyce-Roche Book Company 

Brook Electronics 

Brooks Radio Dist 

Buffalo Radio Supply 

Capitol Radio Engineering Institute 

Certified TV Laboratories 

Cleveland Institute of Radio Electronics 

Coast Electronic Supply Company 

Collins Audio Products 

Commercial Trades Institute 

Communications Equipment Company 

Concord Radio Corporation 

Coyne Electrical School 

Detorest's Training, Incorporated 

DuMont Laboratories, Allen B 

Electro Products Laboratories 

Electro Sales 9 

Electro-Voice Manufacturing Company 64 

Electronic Instrument Company 20 

Electronic Measurements Company 

Feiler Engineering Institute 

G and G Radio Dist 

GS L Electronics 

General Electric Company 

General Test Equipment Company 

Gensler, B 

Greylock Electronic Supply 

Heath Company 

Hickok Electrical Instrument Company 

Hudson Specialties 

Hytron Radio & Electronics Corp 

Instructograph Company 

International Correspondence School 

JFD Manufacturing Company 

La Pointe-Plascomold Corporation 

Leotone Radio Corporation 

Long Island Radio Company 

Mallory & Co., Inc., P. R 

McGraw-Hill Book Company 

Merit Transformers Company 

Midwest Radio and TV Corp 

Miles Reproducer Company 

National Plans Company 

National Radio Institute 

National Schools 

Niagara Radio Supply 

Opportunity Adlets 

Penn. Boiler & Burner Mfg. Company 

Penn TV Products 

Perfection Electric Company 

Permoflux Corporation 

Planet Manufacturing Company 

Platt Electronics 

Precise Company 

Precision Apparatus Company 

Pres-Probe Company 

Progressive Electronics 

RCA Institutes, Inc 

RCA Victor Division (Radio Corporation of 
America Back Cover 

Radiart Corporation 

Radio City Products 

Radio Corporation of America 

Radio Dealers Supply 

Radio Receptor Company, Inc 


RADIO SCHOOL DIRECTORY 

(Page 94) 

Baltimore Technical Institute 

Candler System Company 

Commercial Radio Institute 

Electronics Institute, Inc 

Hollywood Sound Institute 

Hollywood Technical Institute 

Indiana Technical Institute 

Martin School, Don 

Milwaukee Schoo! of Engineering 

RCA Institutes, Inc 

Tri State College 

Valparaiso Technical Institute 

YMCA Trade & Technical Institute 


9 
Inside Front Cover 
74 


Raviand Corporation (The) e 

Raytheon Manufacturing Company 

Regency (Div. |.D. EA if ) 

Rek-O-Kut Corporation 

Sams & Company, Inc., Howard W 

Sprague Products Company 

Steve-Ei Electronics Corporation 

Sutton's Wholesale Electronics, Bill. . 

Technifax 

Television Materials, Inc 

Telrex, Incorporated 

Thomas Electronics 

Thompson Corporation 

Transvision, Incorporated 

Trio Manufacturing Company 

Triplett Elec. Instrument Company 

University Loudspeakers 

Weller Electric Corporation 

Wells Sales 

Wholesale Radio Parts 

World-Wide Packing & Shipping Company 
Radio-Electronics does not assume responsibility 
for any errors appearing in the above index. 
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Center TV Pictures 


Re Sad: 


with the NEW 


eama uster 


Snap Seamalucter 
back cover tube 
yoke. (Fits any stand 
ard yoke and any size 
tube.) 


Rotate Beamaluste 
as shown here for ap 
proximate centering of 
picture 

Make final adjustment 


outer plate 
vert 











Now service men can center 
seconds instead of 20 to 30 m 
fection naJuster elimina 

cated cen ng controls of the register t 
replaces mechanical centering controls w 
focus coil to center the picture and 
merous springs, wing nuts and special 
Once set, 
centered. 


the BeamaJuster keeps 
No drifting! 


Order from your supplier! 


PERFECTION ELECTRIC CO. 


2645 South Wabash Ave., Chicago !6, Illinois 


Also Makers of B.O. (Bark-  *UUECTloy 


housen Oscillation) Elimina- 
tors, Perfection Speakers and 
lon Traps. 


Smicase. * 








he EL WIN- 
Tiv.w 
SERIES 
> professional 
> semi-professional 


++. and > experimental use 


WRITE TODAY for 12-page 195! catalog. Fully 
: lustrated, containing complete technical 
specifications ond direct factory prices 


AMPLIFIER CORP. of AMERICA 
398-7 Broadway, New York 13, WN. Y. 


RADIO-ELECTRONICS for 


TAPE 
RECORDERS 
models. for 








RADIOMEN’S HEADQUARTERS ++ WORLD WIDE MAIL ORDER SERVICE!!! 


Portable Public Address Amplifier 


Brand new Portable Public Ad- 


BUFFALO RADIO SUPPLY 


219-221 Genesee St., 


Dept. RE-7 


Buffalo 3, New York 


BEST BUY OF THE MONTH 


MAGNAVOX D NG NETWORKS 


for low and high 
Frequency Speakers 





dress System complete with 


everything, including Speaker, 


HIGH FIDELITY RECORD DEMO 


Calculated cr 





Mike and Tubes. Comes in ex- 
pensive-looking portable case 
with genuine handle 
and a rplane luggage covering. 
Only $29.95 complete. Order 
a half dozen, then rent each out 
for as little as $3.00 a day, and 
enjoy an that 
source alone of $6500.00 a year. 
BUT, make certain that you get 
a substantial deposit on each 
rental because ‘hese amplifiers 


leather 


income from 


are so classy looking that many 
customers will be tempted to 
lose their deposit and keep 
your Publ c Address System. 





in Brand New Record Demonstrators 


of power to 
Calculated 
2/3 
1/3 tote 
Includes 
Input 
speakers. W 


cross 


of the 


nd 
tions 
audio power. Sir 
ogued by 
$35.00 


other 
Your special b 


complete, with nothing e 


se to Duy 
Ss ATIONAL T 
BOOSTER KIT 


Latest circuit utilizing 
greatly improved push- 
pull circuit for maxi- 
mum gain 

Perfect operation on high 
er channels where other 





cS 


UU 








WIRE STRIPPERS 
° or 
8 = 


Remote Control 


plete With- 

out it 

A Big Time 

and Labor 
Saver 
Sturdy 
Construc- 

tion Hard 
ened Steel 
Precision 

Milled Cut- 
ters—Easily 
Replaced 

Black Finish for 
tection 
Automatic Grip Release 
After Stripping 


Rust Pro- 


BOMBSIGHT 
POWER UNIT 


Automatic 
SIMPLE DURABLE 
INEXPENSIVE 
4-Hole Blade Takes Wires 
Up To '4"” OD. Gauges No 
14 and Smaller. Sold on a 


money-back quar $2 95 


antee NCW 


L'NE FILTERS 


Type "'A''—Ecch unit contains two 4 Mfd. oil filled 
condensers and a high inductance 50 Amp. choke in 
fully shielded case. Suitable heavy current connectors 
are provided to attach to the input and output con- 
nectors at each end of the filter from your input and 
output wires. A filter with innumerable uses on oil 
burners refrigerators, boats, automobiles and where- 
s to be suppressed or interference abol- 
shed. A $17.00 vclue for $2.98. 

TYPE ‘'B'' —Heavy duty line filter consisting of 2 
condensers and RF. choke in plated steel case. Con- 
servatively rated at 4 amps and 600 voits. Perfect for 
refrigerators, oj! burners, power supply input to signal 
generators or to block out almost any interference you 
Super special $.75 each or 10 for $5.00 








ever noise 


an think of 


CTA ee ee ee ee le 


Kit Model SA. high quality wide 
range 18 watt public address am- 
fior. Matched component ports 
high-gain circuit with push- 
pu!! 7CS output tubes. Dual inputs 
for mie, phono or radio tuner 
Fully shielded. Universal output to match any speakers 
used Fully variable tone contro! on output. Complete 
with all parts and tubes. Super Special, $16.95. 


WE ARE LOOKING 
FOR TUBES 


other sur- 





3-siage 





MOTOR DRIVEN 


Bandswitching 
Tuning Turret 


4 bands above 100 Mc 
#14 silver plated coil 
wire. Tuning condensers 
driving motor diagram 
included. Only ....$3.95 


and 
plus. Large or 
small quanti- 
ties. Send 
your list for 


our bid. 
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Pe ee ee ee ee ee ee ee Ceramic 
4 
4 
< 


A. C. RELAYS 


Contact 
Amperes Net. 


$1.50 
1.25 





Specification 


NO 3 
NO 3 
3P.ST ie} 3 
S.P.S.T. Normally Closed 3 
SPST. Normally Open 
OPOT 
3P. ST. Normally Open 
S$ PST. Normally Closed 
DP DT 





[-enteer 
puaperse Net. 
DT : = $2.00 
DT. Hermetic! 2. 
D0.T. Hermetic 
o 


Coil Specifications 


10m.a 


75 
T. Mid ‘60 


12 V. input—I2 V, 150V. & 300V outputs. Used with 
SCR522. New $39.95 


WORLD'S LARGEST STOCK 


Coaxial and ""AN."' Connectors. Write for prices 
on types desired. IMMEDIATE DELIVERY 


SCR—625 METALLIC MINE DETECTOR 


For ferrous or non-ferrous metals, traces under- 
around pipe lines, detects buried treasure $69.50 


PROJECTOR & ENLARGER 


otographic bargain of the 20th century. 
» instrument with many features!! 
m or 252 slides 
changer furnished 
» mo waiting for enlargements to enjoy your 
candid shots 1 you need “ surface to 


yect oF 
jas 300 W 110V Bulb, but 6V, 12V, 32V, or 22uV 
available 

8 precision ground 

t ss elements in 


as more.) 
Automatic 

m 
Heat absorbing Alter. 
Use as an enlarger for 
making your own prints 
of any desired size. 
Pisno-Convex Meniscus 
Condens 





5° focus Brown-Violet 
coated, double anastig- 
Pra! a ters 
© swivel projector head; 
e Projector Ults to any angle on base 
Rracd New Society for ¥igual Education Model AAA 
Projector. Super Special $50.00. 
Similar S.V_E. Projector without slide injector and 
coated lens $37.50 
iS m 150 WF imilar to 


Projector = less slide 
injector and coated lens $17.50 


above, 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


; 
; 


4 


: 


boosters fail 3 
butterfly condensers 
low or high channels. | /0V 60 
Save half by buying the kit 
together from the schematic 
grams furnished. Kit $14.95 





115° V., 60 Cycle TRANSFORMERS 
Size of Set Price 
4-5 Tubes 
5-6 Tubes 
6-7 Tubes 
7-8 Tubes 


Secondary 
*650V.—40Ma.—5V. & 2 5or 6.3 
650V.—45Ma.—5V. 42.5 
*675V.—50Ma.—5V. & 2.50) 
*700.—70Ma.—5V.& 6 

2.5V 


7-6 Tubes 


700V.—70Ma.—5V. & 6.3 (25 ey 
8-9 Tubes V.- 


700V.—90Ma.—5V.—3A. 2.5 
3.54 —!0.5A 
700V.—5V.4& 6.3V.at4A 
600V.—150Ma.—5V.& 6.3V 
12V.—40VA 

5V.—4 Amp. 10,000 V. Insulation 
6.3—15A., 6.3-—-15 

115V. to 115V.—3A an be used 
as auto xfmr. to double or halve 
voltage 

3 to 6.3-—5A. Can be used as aut 
xfmr. 10,000V. insulation 


*Specify whether 6.3 or 2.5V 


9-11 Tubes 
10-15 Tubes 


Isolation 


Isolation 6 


Filament is desir 





PHONO SCRATCH ELIMINATOR 


Consists of 2 condensers and powdered ore 
choke connected in filter network. Same as used 

most jukeboxes. Connects instantly between pick-up 
and amplifier $2.00 


KITS & ASSORTME 


Mica Condensers .. 100 for $4.95 
Ceramicon Condensers 15 for 95 
Wire wound resistors including adj. & 

tapped censaes ‘ 
Rotary Switches ° 
Grid & Pi, Tube Caps... 
Coil forms asst....... 
Knobs Assorted .... 
Fuses Asst. .. . 
Spaghetti Sleeving Asst 
Solder Lugs 
Bakelite Terminal Boards 
Micro Switches ..... 
TV Osc. & RF Coils. . 
Rubber Grommets ... 
Dial Seales ores 
Antenna loops of Hi-Q, high efficiency 

$.35 each or 4 for 

Push button call letter assortments. Complete w 
all United States, Canadian and Mexican stations 
in each assortment. Per set $.25 or 37 sets for $5.00 





Terrific bargain in 6 pole, 6 throw 3 deck wafe 
switches with silver plated contacts. Non-shorting 
type. Perfect for test equipment. Controls 36 
cuits. Costs you 36 cents, or 3 for a dollar. Note 
One of these switches is also included with our asst 
of 8 rotary switches for $1.75 that is advertised 
elsewhere on this page 


PHONOGRAPH MOTORS 
7 


60 cycle, Rim Drive $ 3.50 
60 cycle, Gear Drive 3.95 
. 60 cycle Geor Drive 3.95 

R P.M. 60 cycle, Gear Drive Con 
ously Variable Speed $ 8.00 
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R- 
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R- 
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R- 
R-5 
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R 
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Whether you require large quantities of relays for produc- 
tion runs or single units for laboratory or amateur work, Wells 
can make immediate delivery and save you a substantial part 


of the cost. 


Our capable engineering staff is prepared to offer assist- 


ance in the 


STANDARD DC TELEPHONE 
Contacts Unit Price 


Ohmage 
900 1A 
10 2B&1A 
600 


Voltage 
115* 


1C&5Amps. 
2B&1A/ Oct. Skt. 
1C 


18 


1B&3A 
1B/10Amps.1A/3Amps 
5A&I1C 


12 100 
200/300 14,000 
6 50 
6 50 


12 200 
12 200 


1E 
2c, 1B 


1A/10Amps 

A 
1A/10Amps. 
2A 


2c 
2C&2A 
1A 


2C&1B 
1A 


selection of correct 


types to suit your exact 
RELAYS 
Voltage 
24 200 
48 1000 
50 2100 
12/24 200 
12 3 Coils 


Stk. No. 

5 -547 
-$38 
128 
525 
-794 


200 
60 
100 
85 


35 
20 
25 
50 
60 
70 
100 
100 


20 
125 


132 


VAAVAAAASAAUMUUAUSOUNOOCCOUUUUUMUSGUNSOOUS 


- 
BR RR UR RHR URN NNN NE NUE RR RR RRR NN NUNN ED 
UUW BUWWOUSSEESONOWUUUYNESEEEOBANEHO 


7-3) c w \ se ; , 


Sus 


713 
198 125 
712 
711 
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SLOW ACTING 
Ohmage 


16 Ohms ea. 
CONTACTORS 


70 


50 
10 
80 
265 
7.2 
16 
70 
100 


150 
45 


70 
ROTARY RELAYS 
1 12 

70 
125 
-616 7 


200 
200 


Over a Million in Stock! 


requirements. 
Each relay is brand new 


standard make, inspected 


vidually boxed and fully guaranteed 
The following list represents only a tiny portion of our 


relay stock. Write or wire us 


shown. 


Contacts 
1C-Slow Bk 
1B-Slow Mk 
1C-Slow Bk 


Unit Price 
$1.80 


3B&3A/15Am 


1A/75Amps 
1A/50Amps 
1A/50Amps 
2A/100Amps 
3B&2A 
5A/10Amps 
2A/10Amps. 
1A/50Amps. 
4A/100Amps 
1A/100Amps. 
1A/100Amps 
1A/100Amps 
1A/50Amps 
1A/100Amps 
1A/20Amps 
1A/200Amps 
1A/100Amps 
1A/200Amps 
1A/25Amps 
1A/20Amps. 
2A/20Amps. 
2A/15Amps. 
4A/50Amps 
1A/50Amps. 
1A/50Amps. 
1A/50Amps. 
1A/30Amps 
1A/40Amps./48 VDC 
1A/50Amps 
1A/50Amps. 
1A/50Amps 
1A/50Amps 
1AUX/25A 
1A/50Amps 
1A/100Amps. 
1A/5Amps. 


i ee ee oe 


for information types not 


Ohmage 
200 
200 
275 

230 

7 


W-E- TYPE "'E’’ RELAYS 
24 00 3C 


DIFFERENTIAL RELAYS 
120 0 =2C/3Amps 
220/250 8000 1C/3Amps 
SEALED RELAYS 
6 35 2C/Octal Plug 
24 300 8 2C/Octal Plug 
12/24 1900 1C/5 Pin Plug 
48/150 7500 1C/5Amps 
VOLTAGE REGULATORS 
6 2 1A4/10Amp 
350 1C/6Amps 
35 1B/2Amps. 
SPECIAL RELAYS 
100 =3A,2C 
Max.28Amps 
1B/38Amps 4 
Adj.Cir.Bk.-.04-.16A 175 
1 


60/60 
‘ 1A 
400 Cycle 1B,1A 


Stroke 


AC/DC. 





1A/50Amps 
1A/50Amps. 
1A/50Amps 
2A/25Amps 
1A/30Amps 
1A/50Amps 
2A/40Amps 
1A/25Amps 


NNW ENWEMWW WOR mW 


MOUMOUMNGOUSOUNSSS coocoum 


SS&oSeeseonmowonwno wovowvwos 


in 


Pos.3 Wafer 
2c 
1C&1A 
3B,.3A,1C 


5B&1A ron 


0153766 SPDT, 6VDC. 19 OHM coil 
to accommodate 75 watts maximum 
for all types of antenna switching. Designed 


SPECIAL! 


CO-AXIAL RELAY 
Designed 
Perfect 


using standard 83-ISP Coaxial fittings 


28 Part of RAX-I Equipment. No. R-845-$6.95 ec 








2C&1B 





BASIC CONTACT ASSEMBLIES SHOWN IN UNOPERATED NORMAL POSITION 


ae 


Form A—“Make” 
(Single Throw, 
Normally Open) 


Form B—“Break” 
(Single-Throw, 
Normally Closed) 





WWELLS 


p oop He, SIC, 


Form C—“Break-Make” 
(Double-Throw) 


Form D—“Make- 
Before-Break” 


WRITE FOR 


WELLS CATALOG 


— 
a". 


Form E—“Break- 
Make-Before-Break” 


TELEPHONE 


SEeley 8-4143 





SALES, INC. 


833 W. CHICAGO AVE., 


DEPT. R-Y, 


CHICAGO 22, ILL. 








Don't let comebacks pick 
your pocket! 


A recent survey among hundreds 
of servicemen reveals that more of 
them prefer Mallory Vibrators than 
all other brands combined. Why ? 
To avoid the problem of costly come- 


backs! Their solution is... 


Performance, quality. sound design .. . those are the reasons why service- 
men say they prefer Mallory Vibrators. They help cut down on comebacks, 


permit more time for profitable work. 


Mallory led the first commercial vibrator development and today supplies 
more original equipment vibrators than all other makes combined . . . has 
always staved in close touch with your field service needs. Mallory gives 
you a better vibrator, available in a complete line, meeting required 


specifications. And Mallory Vibrators cost no more. 


Don't just order vibrators! Don’t take chances with comebacks! Make it 





Mallory ...and make sure of positive starting, quiet operation and 


long life! 


Depend on your Mallory Distributor for precision quality at competitive prices. 


. MALLORY & CO.,Inc., INDIANAPOLIS 6, INDIANA 





hair. TIES rate 


‘SERVING THE, COMMUNITY 


53g! 


Tor long lite and dependable performance 4 


You're the radio and television serviceman up the street place in your window and on your counter... to remind 
or around the corner who helps the show go on. The full folks that you—the radio and television technician— 
importance of your services is not recognized until some recognize and live up to your responsibilities as a mem- 
body's receiver goes bad. Then you're needed just as ber of the community 


a policeman or a doctor or a fireman is needed when the We owe it to you—and you owe it to yourself —to sell 


F community your community on your services. Your local RCA Tube 
We think people ought to be told about u Distributor has a complete packaged promotion built 
decided to talk about you in a full color disp ' é around the Community Service theme. See him today 


occasion arises. You're that important to yo 


Keep informed—keep in touch with your RCA Tube Distributor. 


RADIO CORPORATION of AMERICA 


HARRISON, H. J. 





